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Purpose: The confinement and lockdown imposed by the COVID-19

pandemic have produced restrictions in the lifestyle of Italian citizens

with variations in their psychological well-being. The aim of the

study was to identify changes and relationship with socio-demo-

graphic parameters.

Methods: An online survey was administered to 1383 subjects (1007

females and 307 males) working in the University of Florence, Italy.

Three validated questionnaires were used for the survey: the Global

Physical Activity Questionnaire, the Med Diet Score and the Psy-

chological General Well-Being Index-A. All the subjects were asked

to complete the questionnaires twice, in order to attain a picture of the

habits before and a later time point during confinement.

Results: Our results show that work-related physical activity was

decreased, along with an increase in sedentary behaviour (from 07:22

± 03:20 to 08:49 ± 03:41 h:min; p \ 0.001, ES = 0.38), whereas

recreational physical activity was increased (vigorous exercise varied

from 568.5 ± 838.6 to 833.7 ± 1263.0 METs; p\0.002, ES = 0.25).

Eating habits changed according to the place where meals were eaten,

with an increased habit for breakfast and snacks and a slight increase

in alcohol consumption. Psychological well-being decreased (Index

from 21.4 ± 3.9 to 18.0 ± 5.3; p\0.001, ES = 0.723), especially in

terms of vitality and positive thinking. The socio-demographic vari-

ables affecting these variations were mostly represented by age,

gender and working conditions.

Conclusions: Young age and self-employment conditions can be

considered factors for the changes in daily habits induced by con-

finement that may affect psychological well-being.
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Purpose: Prolonged hospital stay due to Covid-19 infection resulted

in patients’ deconditioning. In this prospective pragmatic trial in

Covid-19 patients after discharge from intensive care unit, we studied

the effects on exercise capacity of a structured in-home exercise

program compared to a traditional walking prescription.

Methods: Between January and May 2021 we enrolled Covid-19

patients with the following criteria: aged[ 18 years old, both sexes,

capacity to walk for at least 20 m; absence of clinical conditions

contraindicating exercise. Patients, 3-month after the first positive

swab (T0), were evaluated with 6-min walking test (6MWT), 30-s sit-
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to-stand test (30STS) and SF-12 questionnaire. After evaluation, all

patients were proposed to perform a home-based progressively-in-

creasing interval walking (walk-rest ratio 1:1) for 10 min per day

[1–2], or to perform the physical activity recommended by the ACSM

guidelines (20 min per 6-day a week at moderate intensity). Both

programs lasted 3 months, and they were followed by the same out-

come measures session (T1, 26 weeks). Patients were therefore

classified upon their choice into two groups: home-based exercise

(HB) or usual care (UC).

Results: In June 2021, 73 patients were assessed at T0, but only 23

yet concluded the 3-month program (HB group n = 12, UC n = 11). At

baseline, the two groups did not differ for demographics, clinical

characteristics or exercise capacity. All patients performed the pro-

grams, with a mean weekly walking time of 60 and 85 min for HB

and UC respectively. No adverse events were recorded. After

3 months, patients of HB group significantly improved 6MWT (327

± 101 to 431 ± 86 m p = 0.031), 30STS (10 ± 4 to 14 ± 4 reps; p =

0.005) and PCS domain of SF-12 (PCS 43 ± 8 to 50 ± 6 p = 0.007;

MCS 51 ± 8 to 53 ± 4 p = 0.43). On the contrary, patients of UC

group showed a stable performance for 6MWT (358 ± 109 to 365 ±

105 m p = 0.37), and improvements in 30STS (9 ± 6 to 11 ± 6 reps; p

= 0.044) and PCS domain of SF-12 (PCS 43 ± 11 to 47 ± 9 p = 0.06;

MCS 49 ± 8 to 50 ± 10 p = 0.70). The between-group comparison

showed significant greater variations for HB compared to UC for

6MWT (p = 0.004), but not for the other parameters.

Conclusions: An in-home low-intensity progressively increasing

walking program was more effective at improving mobility than

unstructured walking in patients after Covid-19 infection with pro-

longed hospitalization. These preliminary data need to be confirmed

with the continuation of the study.
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Purpose: Exercise program is important for maintaining or increasing

bone mineral density in people with low bone mass. But home

physical activity during covid-19 pandemic was the only alternative

to keeping active people with. This study aims at investigating the

adherence to an exercise program specifically designed for women

with postmenopausal osteoporosis when administered as individual

home training (IHT) or online group training (OGT).

Methods: 40 women, aged between 67 ± 6.5 years were recruited for

the study. A randomization was performed to divide the women in

two groups: IHT or OGT. The OGT group were supervision by the

trainers during exercise session utilizing a video conferencing soft-

ware. The IHT group instead received a book with the exercises

explained, a diary and a training program, every 6 weeks the program

was changed and the people met the trainers for explain in videocall.

They were also monitored with a call every 15 days.

Results: In both groups did 24 weeks of training, twice a week for 1-h

session. The total of the training sessions was 48 (100%). The

adherence was registered with a diary for the IHT and with a register

for the OGT. The adherence in both groups was 65% (26 women),

while 35% was not adherent (14 women:7 OGT and 7 IHT). The

causes of not adherence depend on: family problems 50%, health

issue 14%, work duties 14% and IT ability and possibility to have

broadband connection 21% (only OGT).

Conclusions: The relationship between trainers and participants is

important in maintaining adherence to a physical activity program.

When physical contact is not possible, such as the period of the

pandemic, frequent contact by telephone or other appropriate tech-

nological tools can help maintain the relationship and adhesion. Even

if home environmental sometimes prevents the participation in a

physical activity program, online training promotion is important

because it could be an opportunity to achieve elderly people.
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Dipartimento Di Salute Pubblica, Medicina Sperimentale E Forense,
Pavia, Italy;
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Purpose: The present study explored the physical activity (PA) level

and the variation in glycaemic control in children with type 1 diabetes

(T1D) before and during the lockdown. Then an online training

program supported by sport-science specialists was proposed.

Methods: Parents of children with T1D (\ 18 years) filled out an

online survey about anthropometric characteristics, PA, play, sport,

sedentary time and the medical related outcomes. An adapted online

program ‘‘Covidentary’’ was proposed through full-training (FT) and

active breaks (AB) modality.

Results: 280 youth (11.8 ± 3.3 years) were included in the analysis.

A decline in sport (-2.1 ± 2.1 h/week) and outdoor-plays (-73.9 ±

93.6 min/day) was reported. It was founded an increase in sedentary
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time (? 144.7 ± 147.8 min/day), in mean glycaemic values (? 25.4

± 33.4 mg/dL) and insulin delivery (71.8% of patients). 37% of

invited patients attended the training program, 46% took part in AB

and 54% in FT. The AB was carried out for 90% of the total duration,

while the FT for 31%, both perceived as moderate intensity effort.

Conclusions: A decline of participation in sport activities and a

subsequent increase of sedentary time influence the management of

T1D of children, increasing the risk of acute/long-term complications.

Online exercise program may contrast the pandemic’s sedentary

lifestyle.
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Purpose: This pilot study explores physical exercise (Ex) habits and

enjoyment before and during the COVID-19 pandemic, as well as

future intentions to practice and action planning after the pandemic.

Methods: A total of 270 adults (male = 100; female = 168; unspec-

ified = 2; age range 18–70 years.) living in Europe (78,1%), USA

(16,3%) and Canada (5,6%) completed in June 2021 an online survey

investigating type, modality and settings of Ex practice before and

during the pandemic. Frequency, duration and enjoyment (Motl et al.,

2001) of a typical session, before and during the pandemic, were

considered. We also investigated intention and action planning

regarding future practice (Dombrowski & Luszczynska, 2009).

Results: The majority of respondents described themselves as phys-

ically active people (82.6%). Results revealed a significantly lower

frequency of moderate-intensity Ex during the pandemic than before

(p\ 0.01); a similar trend was found for the frequency of vigorous-

intensity Ex (p\0.001). The duration of a typical session decreased

significantly during respect to before the pandemic (p \ 0.001). As

expected, in this period, participants reported a boost of at home and

body weight Ex, also supported by the use of digital technologies.

Despite the fact that respondents showed a significantly lower

enjoyment in a typical Ex session during, compared with the before

period (p\0.001), they reported a high level of intention to practice

after the pandemic. The majority of participants planned very often or

often, when (67.4%), how often (65.2%), where (70%), with whom

(51.5%) and how (70%) they would like to practice. For the future,

participants expressed interest in digital training. However, a strong

preference for small group and in-presence training supervised by a

professional emerged. While the interest in home training remained, a

greater preference for practicing outdoors was also shown.

Conclusions: The social restrictions imposed by the COVID-19

pandemic seem to have influenced Ex habits and enjoyment, as well

as preferences towards certain types, modalities and settings.

According to the aims and results of the present pilot study, a further

extended study will be launched in September 2021, adopting a

shorter survey and modified criteria for participants’ recruitment.
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Purpose: The WHO provided guidelines on physical activity (PA)

and sedentary (SED) behaviour for children (WHO, 2020). The

emergency pandemic situation and related restrictions that the pop-

ulation has experienced since February 2020 has greatly changed the

habits and time spent on extracurricular sports (Stockwell, 2021).

Methods: The study was designed as a school-based controlled trial

targeting primary schoolchildren and has been carried out between

November 2019 and December 2020. 121 subjects attending the first

and second years of primary school were involved. The assessment

was performed three times, November 2019 (Nov19), October 2020

(Oct20) and December 2020 (Dec20). PA level and SED habits in

leisure time was evaluated using 3 Day Physical Activity Recall

(3DPAR) questionnaire (Weston, 1997), filled out by the parents of

the subjects. During the first assessment the surrounding reality was in

a condition of normality for what concerns the socio-sanitary situa-

tion. The second monitoring was carried out during the resumption of

activities following a general lockdown period. The last one was

carried out during a period of partial lockdown characterized by the

full suspension activities of gyms, swimming pools and sports centers.

Results: On average, less than half (39,1%) of children undertook the

recommended 60 min of PA and all children spent more than 2 h

(285 min) each day in SED activities. During the period of restric-

tions, children carried out alternative activities in the domestic

context, which resulted in a reduction of sedentariness (Nov19: 304 ±

40, Oct20: 273 ± 40, Dec20: 278 ± 41 min; p\0,0001), but also in a

net reduction of vigorous activities (Nov19: 25 ± 27, Oct20: 33 ± 31,

Dec20: 9 ± 14 min; p\ 0,0001).

Conclusions: The pandemic situation has changed the extracurricular

habits of children. Ensuring children can access to indoor or outdoor

non-structured vigorous physical activities, and parents’ support are

important prerequisites for enabling children to practice healthy

movement behaviours during lockdown.
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Purpose: Lifestyle interventions (LI) in breast cancer (BC) survivors

(BCSs) have a high health and social impact on both health-related

outcome and disease-free survival rate. This study aimed to evaluate

the cardiometabolic effects of LI in BCSs.

Methods: 30 BCSs (women; stages 0–II; non-metastatic; age 53.5 ±

7.6 years; non-physically active) participating in the MoviS trial

(NCT04818359) were randomly allocated to an intervention (IA) and

a control (CA) arm. Both groups received a 3-month LI based on

nutritional and exercise counselling. In addition, the IA was supposed

to receive a 3-month remotely (1 day/week) and on-site (2 day/week)

supervised aerobic exercise training program having progressive

increases in exercise intensity (40%-70% of heart rate reserve) and

duration (20–60 min). Due to the imposed COVID-19 pandemic

restrictions, from the 4th week the type of the exercise supervision of

IA was adapted to solely remotely supervised. Before the LI (t0), and

3 (t1), 6 (t2), and 12 (t3) months from LI start participants’ body mass

index (BMI), physical activity level (PAL), cardiorespiratory fitness

(VO2max), glycemia (GLY), low-density lipoprotein cholesterol

(LDL) and triglycerides (TRI) were assessed. A general linear model

(multiple analysis of variance for repeated measures) was used to

compare the dependent variables (BMI, VO2max, GLY, LDL, and

TRI) between groups (IA and CA-between factor) over time (t0, t1,

t2, and t3-within factor). For each dependent variable, simple con-

trasts between baseline (t0) and post intervention (t1, t2, and t3)

values were performed. At each timepoint, Pearson’s r between the

PAL and the dependent variables were evaluated. Alfa = 0.05.

Results: There was no difference between IA and CA. There was a

significant effect (p\0.001) of time on VO2max and GLY but not on

BMI, LDL, and TRI. Compared to t0 (30.6 ± 5.6) VO2max increased

at t1 (34.0 ± 6.0; p\0.001), t2 (33.6 ± 6.3; p\0.001), and t3 (32.8

± 6.0; p = 0.001). Whereas, compared to t0 (101.0 ± 11.6) GLY

decreased (p \ 0.001) at t1 (91.9 ± 11.1), t2 (90.3 ± 10.8), and t3

(94.7 ± 10.6). PAL was correlated positively with VO2max (r: t0 =

0.58, t1 = 0.45, t2 = 0.56, t3 = 0.71) and negatively with BMI (r: t0 = -

0.65, t1 = -0.69, t2 = -0.68, t3 = -071), GLY (r: t0 = -0.23, t1 = -0.36,

t2 = -0.35, t3 = -0.34), TRI (r: t0 = -0.30, t1 = -0.32, t2 = -0.22, t3 = -

0.33), and LDL (r: t0 = -0.42, t1 = -0.45, t2 = -0.37, t3 = -0.30).

Conclusions: LI improved cardiometabolic health in BCSs, and these

improvements were correlated with PAL.
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Purpose: Haematological cancer patients (HCP) usually report

reduced physical activity (PA) and increased sleep deficiency. Sleep

deficiency and PA’s emerging and beneficial roles are intensely

studied in solid cancer patients. However, there has been less atten-

tion to these issues in HCP. HCP’s sleep deficiency is usually

described as one of the five symptoms affecting these patients, and it

is linked to higher levels of cancer-related fatigue (C-RF). C-RF also

prevent HCP from being physically active. Indeed, C-RF and PA act

in a vicious circle in these subjects, and the reduced PA could neg-

atively interact with the side effect of the disease and its treatment.

Moreover, most of the studies are focused on patients’ conditions

during or after chemotherapy. The present study assesses the differ-

ences in sleep by comparing PA and fatigue among HCP at the onset

of chemotherapy. Furthermore, it investigates the relationship

between sleep, PA and fatigue.

Methods: The sample consisted of 58 newly diagnosed HCP (47.1 ±

15.4 years; 51.7% males). Participants filled in five questionnaires

within two weeks from starting treatment: PSQI, a visual analogue

scale, MFI-20, HADS, and EORTC QLQ-C30 to assess sleep, PA,

fatigue, anxiety, depression, and quality-of-life, respectively.

ANCOVA analysis investigated the differences between good and

bad sleepers, while Mediation analysis described the relation between

sleep, PA and fatigue. SPSS software was used to run the analysis.

Results: HCP reported more sleep problems than the German popu-

lation norm even at the chemotherapy onset. The HCP classified as

good sleepers were less represented than those classified as bad

sleepers (25% and 75%, respectively) and showed less frequent PA (p

= 0.04), higher fatigue (p = 0.032), anxiety (p = 0.003), depression (p

= 0.011) and pain (p = 0.011). The mediation analysis disclosed PA as

a mediating factor between sleep and fatigue; in other words, it

revealed significant indirect effects of sleep on fatigue through PA.

Conclusions: Haematological cancer patients are described as pre-

dominantly sleep impaired even at the onset of chemotherapy. Bad

sleep quality is associated with less frequent PA and higher fatigue. In

addition, it highlights the combined action of sleep and PA on fatigue:

an increment in PA frequency could be beneficial for fatigue

improvements. PA and sleep could represent meaningful intervention

4 Sport Sci Health (2021) 17:1–137
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targets to improve a patient’s status before and at the onset of

chemotherapy.
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exercise): a phase II randomized controlled trial.
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Purpose: Post-diagnosis physical activity is linked with improvement

in survival and treatment-related side effects in cancer patients.

Nevertheless, most cancer patients are insufficiently active. The

CHOiCE is a phase II trial designed to establish the safety, feasibility,

and preliminary efficacy of exercise (EX) in cancer patients (pts).

Methods: Three months of bi-weekly training, including aerobic and

resistance activities, was proposed. Aerobic training consisted of

cardiovascular exercises, progressively increasing from 10 to 30 min

at moderate intensity, i.e., 3–5 of the 10-point Borg Rating of the

Perceived Exertion Scale (RPE). Strength included six bodyweights

or elastic band exercises to perform in 2–3 sets of 8–12 repetitions.

The primary endpoint was EX feasibility, defined as recruitment rate,

adherence, withdrawals, and adverse events (AEs). Secondary end-

points were functional capacity, assessed using 6 mins walking test,

muscular strength, measured with handgrip, and leg press strength.

Pts’ quality of life (QoL) was assessed using the European Organi-

zation for Research and Treatment of Cancer Quality of Life and Core

Questionnaire (EORTC- QLQ-C30).

Results: Out of 80 eligible pts, 34 pts with mixed cancer types were

randomized to the EX-intervention (n = 19) or the control one (n =

15). At the post-CHOiCE timepoint, 88% of the participants com-

pleted the assessments. The median EX-attendance rate during

CHOiCE was 93%, and no serious AEs were reported. Compared to

the controls, the EX-intervention group exhibited significative

improvement in functional capacity, (p \ 0.001), upper (p = 0.002)

and lower (p = 0.006) limb flexibility. From baseline to post-inter-

vention, handgrip strength increased in EX-group (p = 0.002) as well

as leg press strength (p = 0.003), while in the controls remained

stable. Regarding QoL, improvements in physical function, social

function, and fatigue were reported in the EX-group, whereas no

significant changes were found in other domains.

Conclusions: Our preliminary findings suggest that the EX-inter-

vention proposed in the CHOiCE trial was safe and well-tolerated in

cancer pts. EX training created improvements in health-related skills

as well as in some QoL domains. Further pts’ enrollment is currently

ongoing.
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of breast cancer-related upper limb lymphedema
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Purpose: Secondary upper limb lymphedema (LE), which is among

the most dreaded chronic complications in breast cancer (BC) treat-

ment’s outcomes, with risk proportional to the extent of axillary

lymph node dissection and radiotherapy, results from lymphatic

system obstruction or disruption. In BC survivors, chronic LE can

cause psychophysical sequelae jeopardizing quality of life (QoL) and,

owing to the lack of effective therapies, represents a major challenge

for healthcare professionals. Recent researches support the positive

effects deriving from regular participation in structured adapted

physical activity (APA) programs in preventing or attenuating cancer

treatment-related impairments with an overall improvement of QoL.

In this context, the aim of our study was to investigate the possible

effects of an APA intervention in reducing LE and improving both

upper limb’s strength and mobility, as well as QoL of BC survivors.

Methods: BC survivors (n = 16) with chronic moderate/severe LE

attending the Cancer Rehabilitation Center in Florence were assessed

before and after 8-week APA. The protocol, consisting of both APA

specialist-supervised and self-leaded sessions, was centered on a

specific motor gesture performed using an innovative purpose-de-

signed proprioceptive board named ‘‘Hand Walk’’. Body mass index

and bioimpedance parameters were measured. Indirect upper limb

volume measurement and ultrasonography were also performed and

functional tests (i.e. wrist flexion/extension and hand strength) were

executed. QoL, depression/anxiety and pain intensity were evaluated

by ULL27, HADS, distress thermometer and NRS questionnaires,

respectively.

Results: Although the bioimpedance measurements unchanged, the

ultrasound and volumetric measures revealed a trend toward a LE

reduction after the APA protocol. of note, wrist mobility, hand

strength, pain perception, depression and QoL were all significantly

ameliorated after APA.

Conclusions: Our findings suggest that a multidisciplinary treatment

approach, also involving APA professionals, is required in the man-

agement of BC-related LE in order to improve patient psychophysical

outcomes and QoL.
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Physical activity and oxidative stress modulations

in breast cancer survivors: a comparison

between online supervised combined training and usual

care
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Purpose: Breast cancer (BC) is one of the most common cancers

worldwide and the leading cause of cancer death in women. Evidence

suggests that a regular physical activity (PA) either after the diagnosis

of BC or in the early steps post-surgery improves survival outcomes

(1,2). Moreover, it is known that the beneficial association between

PA and BC survival are partially related to its influence on several

hormones (i.e. sex hormones, insulin, IGF-1) and on the reduction of

systemic oxidative stress levels, which appear to be directly involved

in the pathogenesis and progression of this disease (3, 4). Indeed, high

levels of oxidative stress may contribute to cancer aetiology through

several mechanisms involving damage to DNA, proteins and lipids, as

well as neoangiogenesis, leading to genetic instability, tumor growth

and metastasis development (5).

Methods: The aim of this project is to evaluate in post-surgical BC

patients undergoing treatment (mean age 52 ± 7,2) the efficacy of a

16-weeks online supervised combined and well-structured exercise

training (CT, n = 5), and of the Usual Care Protocol (UC, n = 5) on

physiological and psychological parameters (i.e., functional capacity,

strength, Body composition, Quality of life, Fatigue). Moreover, in

order to explore the impact of physical activity on redox homeostasis,

CAT and SOD activity, TBARs, protein carbonylation (PrCar), as

well as total thiol and glutathione will be evaluated.

Results: Our preliminary results highlight a general improvement of

6 min walking test (? 6,5%) and Fatigue perception (-59%), as well

as an increase in lower limb muscular strength (? 22,8%) and in

shoulder flexibility (right: ? 24,1%; left: 18,8%) in the online

supervised CT. No differences were found in pre and post assessment

of UC group. Ongoing analyses are investigating the influence of

physical activity on redox-balance.
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Effects of 12 weeks of walking and nordic walking

practice, in breast cancer survivors

and postmenopausal women, on daily physical activity.

The ‘‘Allenarsi per la salute’’ research project
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Purpose: Aerobic exercise is the most studied and practiced activity

for health, both for breast cancer survivors (BCS) and menopausal

women (MW). The most common aerobic activity is walking training

(W), found widespread because it is a low-cost activity wherever

practicable. Therefore, increasing literature report the usefulness of

Nordic Walking (NW) for BCS and female health. Based on Epstein

and Wing (1980) suggestion, Gomersall and colleagues hypothesized

that when physical activity (PA) is increased or decreased in one

domain, there will be a compensatory change in another domain, to

maintain an overall stable level of PA, over time. Therefore, the aim

of the study was to investigate the effects of W and NW training,

having the same duration, intensity and frequency, on PA of BCS and

MW.

Methods: Two hundred and seventeen BCS (45.57 6.21 years) and

245 MW (54.80 6.93 years), enrolled for the ‘‘Allenarsi per la salute’’

research project, were randomly assigned to W (BCS n = 127; MW n

= 138) or NW (BCS n = 90; MW n = 107) group, and were trained for

12 weeks. Daily PA was recorded, over 7 consecutive days, using a

multisensory device. Both W and NW groups were trained with a

3-times per week cadence. Each workout lasted 75 min, including

warm-up, central phase, and cool down. Daily PA was recorded

before the beginning of the workouts and during the last two weeks of

training. Physical activity variables were considered as % of a day.

Results: Statistical analysis showed a decrease of daily sedentary

time (SED) and an increase of light intensity physical activities

(LIGHT), while no significant variations have been shown on other

physical activity variables. Both baseline mean daily METs and

typology of training explained SED and LIGHT variations. Low mean

daily METs and NW practice determined the best reduction of SED

and increase of LIGHT. On the contrary, moderate intensity physical

activity variation has been shown linked with baseline mean daily

METs and BMI, in a negative manner.

Conclusions: Twelve weeks of aerobic training can modify daily

SED and LIGHT. NW seems more able than W, both in BCS and

6 Sport Sci Health (2021) 17:1–137
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MW, to determine this positive daily physical activity recomposition,

even if it is important to consider baseline physical activity level, as it

can counteract the described results. High baseline mean daily METs

and BMI can negatively address moderate intensity physical activity

recomposition, irrespectively from training (W/NW) and health

status.
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Postural changes through step frequency

and metronome training to enhance knee peak force

reduction in non-professional runners.
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Purpose: Runner’s postural biomechanics is a qualitative aspect of

sports performance that must be perfected to increase performance

and reduce joint trauma incidence. Specifically, a motor pattern that

prefers the rearfoot run over the forefoot is common among western

runners. From a dynamic perspective, the heel generates a ground

reaction force of about 1.5–3 of the body weight in 50 ms, affecting

the lower limb joints [1]. In the forefoot run, the ground reaction force

develops more slowly, in about 200 ms, to reduce the shock absorbed

by the joints[2]. The purpose of this study is twofold: to investigate

the biomechanical aspects of non-professional runners and to under-

stand if, following a training based on the acquisition of a correct

forefoot posture in conjunction with the learning of the correct run-

ning frequency set at 180 steps per minute, spm, they can improve

sports and physical performance.

Methods: The study involved 30 non-professional runners, average

age 45.7 ± 6.7, and with the support of a motion analysis system, a

treadmill with a markerless 3D camera, the joint biomechanical

relationship of running posture was evaluated. A specific 4-week

training protocol was then administered to a pilot group aiming to

induce the correct lower limb kinematic, learn forefoot running

posture, train muscles through the isoinertial system, and run on the

correct step frequency at 180 spm with a digital metronome aid.

Results: Standard values of non-professional runners’ joint biome-

chanical relationships were obtained. The 4-week training showed

changes in joint values, such as the foot’s dorsiflexion from 26� to

2.7�, force spike reduction in the load kinematics, and spatio-temporal

parameters related to running as contact time from 0.26 s to 0.23 s.

Conclusions: A 4-week training based on posture management, step

frequency training, and targeted muscle training can induce signifi-

cant changes in non-professional runners whose running posture is

rearfoot and therefore determine a knee injury reduction, reactive

force increase, and correct running biomechanics.
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Epidemiological study of stress fractures in élite Italian

track and field athletes
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Purpose: Lower-limb stress fractures are one of the most common

injuries in track and field athletes. Stress fractures result from the

action of various factors that expose the bone to microtraumas and

therefore to fractures. This epidemiological study investigated the risk

factors leading to stress fractures and bone overload diseases in Italian

elite track and field athletes.

Methods: 135 high-level athletes (M = 52; F = 83; mean ± SD: 23.67

± 3.39 years) present in the 2019 top 50 positions of the Italian

national rankings in the speed, middle (800 m and 1500 m) and long

(3000 m, 5000 m, and 3000 m hedges) distances, and obstacles

specialties, were interviewed through a telephone questionnaire. The

first part included general close-ended questions, while the second

part presented specific close-ended questions on stress fractures.

Results: 38.52% of the athletes suffered at least one stress fracture

(males: 28.30%; female: 45.12%). Injured athletes showed differ-

ences in the probability of incurring fractures, with an effect of the

training ground (v2 = 12.43, p = 0.03), with higher probability when

training on indoor surfaces or asphalt. Similarly, differences in the

number of fractures were detected considering the training ground (F

(5, 125) = 2.85, p = 0.02), with fewer fractures among athletes run-

ning on trucks built with new materials. Females showed differences

between specialties in the probability of incurring fractures (v2 =

7.63, p = 0.02), with a higher probability in long distances. Moreover,

the presence of menstrual irregularities affected the number of frac-

tures (t (1, 80) = -2.54, p = 0.01) with the higher incidences in middle

and long-distance athletes (t (1, 80) = -2.90, p = 0.005). Logistic

regression highlights middle distance as a significant predictor of

fractures (B = 1.77, p = 0.01). Multiple linear regression shows the

age of menarche as the only significant predictor of fractures (B =

0.29, p = 0.01). Males showed differences in the training ground (F (4,

46) = 5.88, p\0.001), with more fractures among athletes that run on

old and hard tracks.

Conclusions: Results of the current epidemiological study highlight

how the training surface represents a high risk factor of incurring

stress fractures. Menarche age and menstrual disorders are the main
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risk factors in women, mainly when competing in 800 m and 1500 m

specialties.
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Effect of unexpected platform shifting on postural

balance control in young healthy subjects
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Purpose: Postural balance control is the ability of a subject to

maintain the center of pressure (CoP) within the base of support to

prevent falling. When referring to dynamic condition, balance control

is the ability of the subject to react efficiently to the base of support

displacements (i.e., platform shifting) or to external mechanical

stimuli. The aim of this cross-sectional study was to evaluate the

dynamic postural responses during platform shifts at different

velocities and displacements.

Methods: 11 healthy subjects (M = 6; F = 5; mean ± SD: 23.18 ± 2.1

years; 65.2 ± 10.1 kg; 1.731 ± 0.10 m) were enrolled for the study.

Subjects’ dynamic postural control was tested on a dynamometric

platform (AMTI BP6040—AMTI force and motion) positioned over a

shifting platform (Shaker Table 100—LiTem Life Testing Machines)

that could generate sudden perturbations in two directions: anterior–

posterior (AP) and posterior-anterior (PA). During the experimental

protocol, composed by 18 trials, velocities (100 mm/s, 200 mm/s e

400 mm/s) and displacements (25 mm, 50 mm e 100 mm) of the

shifting platform were randomly combined. Three trials without

perturbations were randomly administered to avoid an expected per-

turbation every trial. The whole protocol was repeated after a 5-min

break. Each trial lasted 60 s and the perturbations were randomly

produced between seconds 20 and 40. The displacement between the

maximum and minimum peak of the CoP anterior–posterior trajectory

(CoP_rrP) following the perturbation was considered for the

analysis.

Results: In the AP direction, two-way ANOVA analysis revealed no

significant effects of the displacement (p = 0.650) but a significant

effect of the velocity (p = 0.001) and interaction between the two

factors (p = 0.003). In the PA direction, two-way ANOVA analysis

showed a significant effect of the velocity (p = 0.011) but no sig-

nificant effects of the displacement (p = 0.588) nor interaction

between them (p = 0.653). Overall, observed oscillations were higher

when perturbations were administered in the AP rather than PA

direction.

Conclusions: Outcomes from this study demonstrated a greater effect

of velocity on a perturbation-induced destabilization. Conversely, the

extent of the displacement seemed to be less important in affecting

subjects’ dynamic postural balance control. Finally, further

investigations are needed to deepen the mechanisms underlying the

greater oscillations detected in the AP than PA direction.
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Francesco Piscittelli1, Francesco Pascucci1, Paola Cesari1, Matteo
Bertucco1

University of Verona, Department of Neurosciences, Biomedicine
and Movement Sciences, Verona, Italy1

Purpose: It is well known that fear of falling influence the control of

postures and postural threat increase the conscious control of pos-

tures, the general strategy for providing protection against a loss of

balance is to limiting large body movements. The aim of the present

study was to verify how subjects exposed to conditions that presented

different levels of postural threat respond to an external perturbation.

We investigated how the CNS adjusts the central motor commands

through the modulation of APA (anticipatory postural adjustments)

and CPA (compensatory postural adjustments) for optimizing body

stability under postural threat.

Methods: Eighteen healthy subjects participated in this study. Sub-

jects stood in front of a pendulum at two different heights above

ground level: 2 cm (Low) and 80 cm (High). They were instructed to

receive a series of perturbations, induced by a pendulum, and to

maintain their balance for at least 5 s after the impact. EMG signals

were recorded from 6 muscles on the dominant side of the body:

tibialis anterior (TA), medial gastrocnemius (GM), rectus femoris

(RF), biceps femoris (BF), erector spinae (ES), rectus abdominis

(RA). EMG signals were used to quantify APAs and CPAs, as well as

the co-activation (C-Index) and reciprocal changes (R-Index) in the

activity of agonist–antagonist pairs.

Results: In the APA phase, RF was greater with High compared to

Low threat. GM muscle showed a larger deactivation with High

compared to Low condition. During the compensatory (CPA) phase,

the activity of TA muscle was found higher with Low compared High,

while GM muscle showed larger activity with High than Low postural

threat. Overall, higher C-indexes values than R-indexes were

observed during the CPA phase, while R-indexes showed higher

values during APA phase. Interestingly, R-Index was found higher

with Low than High condition for the TA/GM pair muscles during the

APA phase, while R- and C-index for RF/BF pair muscles showed

higher values with High compared Low threat condition.

Conclusions: The results suggest that the CNS sends central com-

mands for anticipating postural adjustments by adopting primarily a

muscle reciprocal activation instead of a muscle co-contraction

strategy. More importantly, when in condition of postural threat, this

latter strategy is further emphasized. For CPAs mainly co-contrac-

tions strategies took place, and particularly for the muscles pairs that

were presenting less involvement in the APAs.
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Morphological evaluation of the effect of exercise

and sedentary behaviour on interstitial telocytes

in skeletal muscles of rats
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Skeletal muscle atrophy, resulting from states of hypokinesis or

immobilization, leads to morphological, metabolic, and functional

changes within the muscle tissue, a large variety of which are sup-

ported by the stromal cells populating the interstitium. Telocytes

represent a recently discovered population of stromal cells, that has

been increasingly identified in several human organs and seems to

participate in sustaining cross-talk, promoting regenerative mecha-

nisms, and supporting local stem cell niche differentiation. The aim of

this morphologic study was to investigate the presence of Telocytes in

the tibialis anterior muscle of healthy rats who underwent a protocol

of endurance training for either 4 weeks or 16 weeks in comparison to

sedentary rats. Histomorphometric analysis of the diameter of the

muscle fibers highlighted muscle hypotrophy in sedentary rats.

Telocytes were identified by CD34/CD117 and CD34/vimentin dou-

ble-positive immunofluorescence staining. Results showed that

Telocytes were significantly reduced in sedentary rats at 16 weeks,

while rats subjected to regular exercise maintained a stable TCs

population after 16 weeks. Understanding the relationship between

TCs and exercise offers new chances in the field of regenerative

medicine, suggesting possible triggers for TCs in sarcopenia and other

musculoskeletal disorders, promoting adapted physical activity and

rehabilitation programs in clinical practice.
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Postural assessment in adolescent idiopathic scoliosis:

relations between trunk and spine morphology, static

balance and self-perceived body image
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Purpose: Adolescent idiopathic scoliosis (AIS) is a 3-D deformity of

the spine that affects aesthetic and quality of life during growth. Since

AIS can progressively increase and be responsible for several dis-

eases, the regular screening and monitoring are necessary in order to

obtain early diagnosis and treatment. The aim of the study is to

compare different methods of postural evaluation commonly used for

non-invasive assessment in people with AIS.

Methods: Fifteen people with diagnosis of AIS were recruited from a

physiotherapy centre (age range: 12–22 years). After medical evalu-

ation, they were tested during a single session time with following

tools: Trunk Appearance Perception Scale (TAPS: body image),

Scoliosis Research Society Questionnaire – Italian Version (SRS-22:

quality of life and body image), Spinal Mouse (SPINAL: spine

morphology and trunk inclination in sagittal and frontal plane),

Nintendo Balance Board with MyPerfectPosture� software (BAL-

ANCE: centre of pressure position and static balance),

Photogrammetry with APECS App (PHOTO: body alignment in

frontal and sagittal plane). Data from each tools were selected and

compared in order to correlate them. In particular, SPINAL was

assumed as reference tools for multiple analysis.

Results: BALANCE data are significantly correlated with SPINAL

inclination on sagittal plane (adj R2 = 0.43; p \ 0.05) but not with

inclination on frontal plane (adj R2 = 0.13; p [ 0.05) and spinal

curvature (adj R2 = 0.31; p = 0.08). PHOTO data are significantly

correlated with SPINAL inclination on frontal plane (adj R2 = 0.43; p

\ 0.05). No significance was found between TAPS, SRS-22 and

SPINAL. Simple correlation analysis between selected variables

evidenced poor to moderate correlation for all tools.

Conclusions: SPINAL has been previously validated as an effective

tools for spine evaluation in frontal and sagittal plane; although

correlation with it ranged from poor to moderate, BALANCE can be a

simple, low cost and quick methods to assess posture in people with

AIS. Furthermore, TAPS, SRS-22 and PHOTO could be easily added

to globally monitor subjects during growth.
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Purpose: Triathlon is a multidisciplinary endurance sport that

includes swimming (S), cycling (C) and running (R) in a single race.

Maximal oxygen consumption ( _V’O2max), anaerobic threshold (AT),

and steady-state oxygen consumption ( _VV’O2) at given running

speed (RE) or cycling power (CE) are the main physiological deter-

minants of triathletes’performance1. Strength training (ST) may affect

at least some of these variables2 but it can also represent a detrimental

stimulus for endurance performance if not adequately combined to

endurance training (ET)3. We investigated the effects of ST, in

combination to ET, on physiological responses to exercise, muscle

force and race performance in an Olympic triathlon(RACE).

Methods: Twenty-six triathletes (age:31 ± 4 years) were assigned to

either ET-ST (N = 14) or ET (N = 12). Training volume for S, C and

R was similar between groups. ET-ST performed two ST sessions per

week, at least 6 h from last ET session. Before (PRE) and after

(POST) 8 weeks of intervention, subjects performed: i) incremental

maximal tests, followed by a verification trial to assess _V’O2max and

AT for both R and C; ii) 6-min moderate constant speed/work-rate

exercises to assess RE and CE respectively; iii) RACE (1.5 km S,

40 km C, and 10 km R). Maximal voluntary isometric force of knee

extensors muscles (MVICKE) was assessed before the race (T0), after

S (T1), after C (T2), and at the end (T3).

Results: A significant timexgroup interaction was reported for

V’O2max, AT, CE and RE. In POST, ET-ST showed larger

improvements in CE and RE whereas ET showed a larger improve-

ment in V’O2max and AT. RACE time was lower than PRE for both

ET-ST and ET (P B 0.01) and performance in C ? R sections

improved of about 2% only in ET-ST (P = 0.03). At T0, MVICKE

increased only in ET-ST (P = 0.04) with a force loss along RACE

similar between groups (about 20%).

Conclusions: In well-trained triathletes, the addition of ST to tradi-

tional ET improves exercise economy, MVICKE and C ? R race

time, although a detrimental effect on some physiological parameters

related to performance was reported. Coaches should consider the

benefits of ST to maximize lower-limb strength and exercise econ-

omy, without disregarding potential negative interference effects.
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Acute effects of prismatic adaptation on shot accuracy

of penalty kicks in young soccer players: a pilot study
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Purpose: In soccer, a successful penalty kick requires kicking accu-

racy towards the side to shoot. Prismatic Adaptation (PA) is a

procedure performed using prismatic lenses that shift the visual field

during a movement task. PA is closely related to the visual perception

system and can have a direct effect on the accuracy required for the

penalty kick. Hence, the aim of this pilot study was to investigate any

effects of PA on penalty kick accuracy.

Methods: A number of seven young male soccer players (16 years

old), right-handedness and right-footedness, was recruited for the

study. All participants performed three experimental sessions held a

week from each other. Each session included a sequence of 30 penalty

kicks, without goalkeeper, aimed at one of the three lines marked on a

football goal. The sequence of 30 penalty kicks was performed before

and immediately after PA in which lens deviation side was different

between the three sessions (i.e., right deviation, left deviation,

neutral).

Results: A significant interaction was found between lens deviation

side and error from the target on the football goal (p \ 0.05).

Although not statistically significant, an interesting result concerning

the penalty kick accuracy and lens deviation side was revealed. No

significant interaction was found between lens deviation side, before

and after PA, and error from the target on the football goal. The

penalty kick aimed towards the central target on the football goal and

the after effect of the rightward PA were significantly correlated

positively (r = 0.98, p\ 0.001).

Conclusions: Our results suggest that PA can have a positive effect

on the accuracy of penalty kicks. These findings hypothesize the use

of PA as an integrative training program in order to improve penalty

kicks performance in soccer.
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Effects of pyramidal and polarized training intensity

distributions over a 16-week periodization in well-

trained endurance runners
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Purpose: The aim of this study was to investigate the effects of

modifying training intensity distribution throughout a 16-week peri-

odization in well-trained endurance runners, comparing four different

periodization of training intensity distribution.

Methods: Sixty well-trained male runners completed a 16-week

training intervention divided into four groups: a pyramidal peri-

odization (PYR); a polarized periodization (POL); a pyramidal ?

polarized periodization (PYR ? POL); a polarized ? pyramidal

periodization (POL ? PYR). Groups PYR and POL trained according

to a pyramidal or polarized distribution for 16 weeks. The 16-week

10 Sport Sci Health (2021) 17:1–137
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intervention was split into two 8-week phases to allow for an alter-

nating periodization in the groups PYR ? POL and POL ? PYR,

starting with pyramidal or polarized distribution and then switching to

the other. The periodization patterns were isolated manipulations of

training intensity distribution, while keeping training load clamped.

Participants were tested pre-, mid- and post-intervention for body

mass, speed at 2 and 4 mmol�L-1, VO2peak and 5-km running time

trial performance.

Results: There were significant group x time interactions for VO2-

peak (P \ 0.0001), speed at 2 (P \ 0.0001) and 4 mmol�L-1 (P \
0.0001) and 5-km running time trial performance (P = 0.0001).

Specifically, participants in PYR ? POL group showed the largest

improvement in all these variables. No significant interactions were

observed for body mass, HRpeak, La-peak and RPE.

Conclusions: Each intervention effectively improved endurance

surrogates and performance in well-trained endurance runners.

However, the alteration of pyramidal followed by polarized distri-

bution was superior in maximizing physiological and performance

improvements.
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Changes in hamstring tightness: variation of hamstring

flexibility in prepubertal soccer
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Degli Studi Di Torino, Torino, Italy1

Purpose: Soccer demands a lot of running, sprinting, rapid change of

direction and jumping where the hamstrings are strongly stressed.

(Turner et al., 2014) Therefore, optimal performance in these actions

depends on hamstring health. On the other hand, hamstrings muscles

tend to tightness throughout biological maturation (Zakas et al.,

2002). This study aimed to investigate the hamstring flexibility rate

among prepubertal soccer players from U8 to U12 and the role of age

and soccer years of practice on the course of hamstring flexibility.

Methods: Six hundred eleven (611) young Italyn soccer players from

a local soccer school in Turin were recruited for this research and

assigned to each group according to their chronological age (U8 = 124

players; U9 = 130 players; U10 = 151 players; U11 = 89 players; U12

= 65 players). Hamstring flexibility was measured using the Sit and

Reach Test (SAR), while data analysis was run using a one-way

Analysis of Variance (one-way ANOVA). Furthermore, Tuckey’s

post hoc was used to determine differences among the classes of age.

Finally, a linear regression model was calculated to identify the

possible relationship between age and flexbibility.

Results: The results of the regression indicated that the model

explained 14% of the variance and that the relationship between age

and flexibility is very strong F = (1,609) = 96,669, p\0,0001; R2 =

0,137. Meanly, flexibility decrease of 1,405 cm each year. The one-

way ANOVA showed significant differences in flexibility among

groups (F = 32,76, P \ 0,0001). Tuckey’s post hoc identified sig-

nificant differences between U8 and U10 (p \ 0,01; -2,39 cm of

hamstring stretching), U8 and U11 (p\0,05;—2,19 cm), U8 and U12

(p \ 0,0001; -5,90), U9 and U12 (p \ 0,0001; -4,98 cm), U10 and

U12 (p\ 0,0001; -3,5 cm), U11 and U12 (p\ 0,001; -3,70 cm).

Conclusions: This study underlines changes in hamstring flexibility

across different age groups of prepubertal soccer players. The older

and more experienced in soccer are less flexible than the younger,

considering the hamstring muscles. Thus, appropriate stretching

protocols should be included in prepubertal soccer training to avoid

the risk of lead players to excess hamstring tightness.
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Effects of different strength training protocols on sprint

performance in youth soccer: horizontal vector

exercises vs vertical vector exercises
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Università Degli Studi Di Bari, Dipartimento Di Scienze Mediche Di
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Purpose: To investigate the influence of different strength training

protocols (horizontal vector exercises vs vertical vector exercises) on

sprint performance in young soccer players.

Methods: Thirty-eight adolescents (mean age 14 ± 3.5 years) divi-

ded into three groups of training characterized by horizontal vector

exercises (HV, n = 17), vertical vector exercises, (VV, n = 17;) and a

control group (CG, n = 14) were involved. Sprint performance was

assessed before and after 10 weeks of training with 10-m, 30-m and

60-m test. Squat test (n of maximal repetitions) was also administered

to assess lower limbs strength.

Results: After the intervention, significant improvements were found

for squat test in HV and VV (p B 0.01); differences were also found

for 10-m test in HV, for 30-m test in VV and HV (p B 0.01) and for

60-m test in VV (p B 0.01).

Conclusions: HV training seems to have a positive effect on sprint

distance between 10- and 30-m while VV exercised seems to affect

longer distance sprint performance, such as 60-m. HV strength pro-

duction resulted most associated with maximal acceleration

performance while VV appears to play a crucial role during the

transition from lower to higher speeds.
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Correcting procedure to remove relative age effect

from jumper performances: a practical tool to improve

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

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

during adolescence and youth. The RAE reflects the possible

advantages/disadvantages in early sport success of those born at the

beginning/end of the calendar year. In the context of Italyn jumpers’

disciplines, this study aimed to investigate whether corrective

adjustment procedures based on decimal age may remove or at least

reduce RAE.

Methods: Male and female athletes competing in the high and long

jump from 12 to 19 years of age were included in the study. Longi-

tudinal quadratic trendline equations across ages 12–19 years were

calculated considering athletes’ exact age (i.e. day of competition

minus day of birth) and respective performance. Corrective adjust-

ment calculations from estimated longitudinal quadratic equations

were applied. This means that all raw performance times were

adjusted using expected within annual-age performance differences

generated from the quadratic line. For example, two males in the

13 years age-group, one being 13.00 years and the second who was

13.99 years on the day of competition, had their long jump perfor-

mance increased by 1.28 m and 0 m, respectively. Afterwards, RAE

distributions (Quartile 1–4) for ‘‘All’’, ‘‘Top 25%’’ and ‘‘10%’’ of

jumper’s performance were examined based on raw and corrected

performance for each age group.

Results: The uncorrected performance showed small to large RAE.

When re-examining the data using the corrective adjustment calcu-

lations, the RAE disappeared, especially in top-level athletes in both

gender and jumper disciplines.

Conclusions: Using longitudinal reference data, corrective adjust-

ment procedures removed relative age advantages of early birth

athletes. From a talent identification perspective this approach may

provide practical strategies to create solutions to minimize disad-

vantages of late-born athletes in the early steps of their career.

References

1. Brustio PR, Kearney PE, Lupo C, Ungureanu AN, Mulasso A,

Rainoldi A, and Boccia G. (2019) Relative Age Influences

Performance of World-Class Track and Field Athletes Even in

the Adulthood. Front Psychol. 10:1395.

2. Cobley S, Abbott S, Eisenhuth J, Salter J, McGregor D and

Romann M. (2019) Removing relative age effects from youth

swimming: The development and testing of corrective adjustment

procedures. J Sci Med Sport: 22(6).

EDUCAZIONE FISICA E PEDAGOGIA DELLO SPORT

25

Non-linear didactic technology-based intervention

to enhance basic motor competencies with mobak-5–6:

a pilot study in primary school

Domenico Monacis1, Dario Colella1

Università Di Foggia, Dipartimento Di Studi Umanistici. Lettere,
Beni Culturali, Scienze Della Formazione, Foggia, Italy1

Purpose: Technologies in physical education (PE) represent a useful

tool to increase levels of physical activity and reduce sedentary

behavior, but their effectiveness on motor competence development is

still unclear. The aim of the study is to assess the effects of physical

education intervention based on linear and non-linear didactic

approach integrated with technology on motor competencies

development.

Methods: The sample consisted of 120 primary school children (F:

54; M: 66), ranged from 10 to 11 years, divided in Normal weight

(Nw) and Overweight-Obese (Ow-Ob) according to BMI. Children

and assigned to Experimental Group (EG) and Control Group (CG).

The intervention protocol provided the proposal of different executive

variants of motor tasks based on MOBAK-5–6 basic motor compe-

tencies, concerning self-movement areas and object control. Both the

EG and the CG have planned activities with the use of the video

projector in the gym: for each video-exercise were structured 3 levels

of difficulty and increasing intensity. EX followed a non-linear

didactic approach, using different teaching styles, proposing different

variants of motor tasks, and soliciting various learning methods, while

in CG teachers explained and demonstrated only one variant of the

proposed task, with children practicing and performing sequentially

what was proposed. The intervention protocol was proposed for

8 weeks, while the assessment was carried with the MOBAK-5–6 one

week pre- and post- intervention.

Results: Results evidenced positive effects on both Nw and Ow-Ob

groups in EG, and on total sample, improving scores in all MOBAK

subtest and total motor qualifications, while less positive effects could

be observed in CG for Normal-weight sample.

Conclusions: The integration of technology into physical education

lessons, combined with non-linear didactics approaches represents an

innovative and effective way to develop motor competencies in pri-

mary school. Technological tools and devices are instruments used by

teachers to enhance motor experience, re-oriented the traditional

setting in physical education, contextualizing and adapting motor

tasks, expanding, and strengthening the relationship between motor

learnings in different ways (i.e. active breaks, exergames, active

videogames, hybrid learning environment, etc.). However, further

studies are needed to confirm the results obtained.
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Effects of an outdoor cardio-dance program on self-

esteem and their impact on academic performance

in overweight school-girls

Francesca Latino1, Valerio Bonavolontà1, Francesco Fischetti1,
Stefania Cataldi1

Università Degli Studi Di Bari ‘‘aldo Moro’’, Dipartimento Di
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Italy1

Purpose: To explore self-esteem as mediators between physical

activity and academic performance in overweight schoolgirls, based

on the assumption that high self-esteem encourages high perfor-

mance. Moreover, it was aimed to find out the relationship between

BMI and academic performance, starting from the premise that high

self-concept led students to achieve academically, as they proved

optimistic feelings for themselves on account of previous achieve-

ments obtained.

Methods: 140 schoolgirls (14–15 years) were randomly assigned to

an experimental group (n = 70) that performed a cardio-dance pro-

gram, or a control group (n = 70). At baseline and after training, a

battery of standardized assessment motor tests (Standing long jump

test, Harvard step test, sit and reach test, and butt kicks test), and

Rosenberg self-esteem scale were administered. BMI was used as

indicator of correlation with body fat and academic achievement.

Academic performance had been measured through scholastic grades.

Results: In comparison to the control group, experimental group’s

self-esteem scores were higher after the intervention program (F1,138

= 271.43, p \ 0.001, g2p = 0.66). They also reported considerably

lower BMI (F1,138 = 199.77, p\0.001, g2p = 0.59) as consequence

of the intervention. Students who improved self-esteem and BMI

were also those who reported best grades (p\ 0.001).

Conclusions: The results indicated that physical activity, self-esteem

and academic performance were positively related. In particular, self-

esteem seemed to play a significant role in mediating the relationship

between physical activity and academic performance. Lastly, the

results also indicated that BMI may affected academic performance.
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Sport, physical activities, bodily practices and welfare

policies
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Bergamo, Italy1

Purpose: Sport, physical activities, and bodily practices are more and

more recognized as part of the new welfare system. An enhancement

on the project development and studies, has been given by the EU

White Paper on sport in 2007 in which the social aspects of sport have

been emphasized at political level. Recently, the Work Plan for sport

2021–2024 and the Italyn National Resilience Plan 2021 have

empowered the matter also in connection with school’s drop-out,

sport overall accessibility, and urban regeneration. However, despite

the growth of programs and activities, the lack of scientific literature

does not allow to assess the long-lasting effects in terms of sport

participation, education, and social inclusion. Frequently, studies

present an acritical view of sport as cure-all for every social problem.

Focusing on youth discomfort, the research will in-depth investigate

the literature, the programs, and the activities carried out at national

and international level aiming to find the success criteria.The

hypothesis is that, to be successful, an intervention should be durable,

integrated with the opportunities given by the welfare system, man-

aged by educators and sport operators sharing competences and

common backgrounds. The latest aspect is also challenging the aca-

demic disciplinary formation and the continuing education.

Methods. A systematization – more than a review – of the scientific

literature, as well the projects and programs report, is a method-

ological keystone in a so dispersed field. The research will be

idiographic and qualitative. The contexts of investigation (sports

organizations, social cooperatives, and schhols) will be chosen

according to the meaningfulness of the cases. Interviews, observa-

tions, focus groups, shadowing will be the main tools.

Results. The expected results are to identify success criteria and

limits of the interventions in relation with the congruences with the

interdisciplinary education, the support given by organizations and

the welfare integrated system allowing the sustainability of the

outcomes.

Conclusions. The research, due to its not-so-explored, anyway rele-

vant, subject, is expected to offer a novel view and a basis for further

research and a platform to guide decision making processes.
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education teachers: study protocol for the physical
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Purpose: Despite the well-recognized, multiple benefits of physical

activity (PA), it is estimated that a four-fifths of European adolescents

Sport Sci Health (2021) 17:1–137 13

123



are insufficiently physically active (WHO, 2018). The role of physical

education (PE) in promoting students’ PA has been widely recognized

and one of the most frequently reported suggestion is that PE teachers

need to be specifically trained in guiding and motivating students to

be more physically active. The aim of this study is to present the

protocol of the PE4MOVE project, developed (1) to monitor Marche

Region’s secondary-school students’ PA practice, factors related to

engagement in PA and physical fitness; (2) to train PE teachers on

strategies to foster students’ PA participation; (3) to evaluate the

effectiveness of a Continuing Professional Development training

(CPDt), with both teachers and their students.

Methods: The PE4MOVE project is inspired by the Erasmus ? Sport

Project IMPACT (Papaioannou et al., 2020). Through the collabora-

tion with the USR Marche, 65 secondary schools and 148 teachers

have been recruited, they will then invite a group of approx. 7.000

students to participate in the study. Using a cluster randomized

design, PE teachers and their students will be allocated to either an

intervention group (IG) or a waitlist-control group (CG). PE teachers

of both groups will attend the same CPDt, but on different time

periods. The CPDt will consist of a series of webinars and online

laboratories, based on the concept of physical literacy and on the most

popular theories, models and techniques used in youth PA promotion.

Teachers’ motivations, intentions, attitudes, self-efficacy, behaviours

and teaching practices to foster PA will be analysed. Students’ self-

reported and objectively measured (with Actigraphs GT3X) PA,

physical fitness (adopting the FitBack test battery: 6-MWT, handgrip

and seat-and-reach) and factors associated with PA participation and

intention to practice will also be studied. Data will be collected before

and after the CPDt, during the 2021/22 and 2022–23 school years.

Conclusions: The study will add knowledge about PA of a large

sample of Italyn secondary-school students and the effectiveness of a

CPDt on teachers and students. Results will be useful to design and

plan intervention in other Italyn and European regions and to advise

educational Authorities and stakeholders on the importance of PE to

promote out-of-school students’ PA.
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The gross motor coordination of northeast young
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Purpose: Despite a mass of evidence that assigns motor coordination

a significant role in movement education and health promotion

(Robinson, 2015; Fransen, 2012; Vandorpe, 2012; Pesce, 2016;

Faigenbaum, 2012), there are some serious obstacles to study and

structurally promote this aspect of motor skills. The main purpose of

our cross-sectional research was to verify the current level of gross

motor coordination, measured with the ‘‘Körperkoordinations Test für

Kinder (KTK)’’ (Kiphard, 1974) of northeast Italyn boys and girls

between 6 and 13 years. Secondary purposes were to study the gen-

ders differences and the four KTK subtests trends with ages.

Methods: KTK data were collected from 1135 schoolchildren (girls:

n = 1050; boys: n = 1156). Results were compared with the German

References proposed by Kiphard (1974) and with similar research

carried out in Belgium (Vandorpe, 2011).

Results: KTK Raw score (RS) increase with the age of the subjects (F

= 203.794; p \ 0.001), but it does not show differences between

genders and interaction gender x age. Motor Quotient (MQ), the

KTK’s standardized value, tend to decrease with age (r = -0.176; p\
0.001) and it show differences by gender (F = 42.164; p\0.001), age

(F = 19.105; p \ 0.001) without interaction gender x age. Males

results are better than girls in the raw scores of two of four sub-tests

(JS: F = 12.183; HH: F = 10.554; p for all\0.001). Girls show better

performances than boys in the WB (F = 10.911). Differences among

our results and those of Kiphard and Vandorpe was found (F =

103.639; p\0.001): both the results of Belgium and ours were lower

than the German references (Belgium = -3.5%; Italy = -8.75%; p \
0.001). The northeast Italyn values are significantly lower than Bel-

gium (-5.25%; p\ 0.001).

Conclusions: Overall, RS and MQ indicate low levels of GMC in the

Italyn youth population, particularly for girls. The decrease in stan-

dardized values (MQ) as age increases must be studied to identify the

possible causes. The knowledge of the updated parameters of the

KTK can provide helpful References for the development of policies

to support physical activity, sport and physical education in youth.
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Psychomotor activity and english learning: a study

in primary school
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Purpose: Learning is a behavioural modification resulting from

interaction with the environment: it is the result of new experiences.

In childhood, during the learning process the body plays a crucial role

in the acquisition of new knowledge, necessary for the development

of cognitive processes (Kubesch, 2004). Physical activity has a pos-

itive impact on the ability to concentrate as well as on the curricular
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learning performance (Biancalana, 2018). The aim of this study is to

enhance English learning through psychomotor activity.

Methods: The study included 36 students (18 females; 18 males)

aged between 6 and 7 years, attending first grade primary school,

divided into 2 groups: the gold group work group (9 females; 9 males)

and the silver group control group (9 females; 9 males). An entrance

test and an exit test (which involved translating English words into

Italyn) were used for the initial and final assessment of the level of

knowledge of the English language, respectively. The psychomotor

activity protocol included 3 psychomotor games aimed at facilitating

the learning of English words (parts of the human body, colours and

animals). The games were proposed as the final moment of the weekly

English lesson, for a total of 6 lessons.

Results: The exit test (average value of 97.5 ± 3.9 and 59.6 ± 18.8

for the gold group and silver group, respectively) showed an increase

in knowledge of English words for both groups compared to the

entrance test (average value of 54.3 ± 19.7 and 54.6 ± 25.6 for the

gold group and silver group, respectively); the increase of the gold

group was higher. The average values of the exit test showed a greater

and highly significant difference of the gold group compared to the

silver group (p\0.001). Having regard to the gender difference, the

exit test revealed higher values among females than among males,

both in the gold group (average value equal to 98.3 ± 3.4 and 96.5 ±

4.1 for the females and males, respectively) and in the silver group

(average value equal to 64.6 ± 23.7 and 55.6 ± 10.8 for the females

and males, respectively).

Conclusions: The results demonstrated that psychomotor activity

could provide an effective support tool for school learning.
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Interrelationship among thigh intermuscular adipose

tissue, cross-sectional area, muscle strength

and functional mobility in older subjects
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Banfi2, Jacopo Vitale3

Università Degli Studi Di Milano, Dipartimento Di Scienze
Biomediche Per La Salute, Milan, Italy1;
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Purpose: The human aging is one of the phenomena of greatest

impact globally during twenty-first century. Aging is associated with

a decline in skeletal muscle mass and function, causing changes in

strength, physical performance and movement. The aim of this cross-

sectional study was to investigate the possible association between

lower limb strength, muscle mass and composition and balance ability

in elder subjects.

Methods: 16 older participants (Age: 66 ± 6 years; BMI: ± ; male =

4 and female = 12) were assessed for muscle strength (maximum

isometric strength of knee extensors by digital dynamometer and one

repetition maximum by leg-press, 1RM), balance and gait capacity

(Mini-BESTest), body composition by dual energy X-ray absorp-

tiometry (obtaining Appendicular Skeletal Muscle Mass Index,

ASMMI), magnetic resonance imaging of thigh muscles to evaluate

Intermuscular Adipose Tissue (IMAT) and muscle Cross Sectional

Area (CSA).

Results: A significant positive correlation between 1RM leg press and

ASMMI (r2 = 0.30; p = 0.028) and thigh CSA (r2 = 0.28 p = 0.036)

was detected whereas no significant correlation was observed between

1RM leg press and IMAT (r2 = 0.15; p = 0.1435). Significant positive

correlations between knee extensors strength and ASMMI (r2 = 0.34;

p = 0.0185) and thigh CSA (r2 = 0.26; p = 0.0447) were observed.

Conclusions: The positive correlation between lower limbs muscle

mass and strength highlights that muscle size is an important factor to

generate force in elders. Improving muscle health in subjects over

60 years of age could reduce frailty and risk of falls.
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Facilitators and barriers to practicing physical activity

and complying who guidelines during pregnancy:

a survey to investigate women’ and midwives’

perception through focus group
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Virginia Bertini3, Dila Parma3, Laura Dallolio1
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Purpose: Regular physical activity (PA) is a protective factor and

represents a key challenge for pregnant women in a view of their own

and baby’s health. Moreover, acute physiological responses to PA are

generally increased during pregnancy compared to non-pregnancy.

Therefore, according to the World Health Organization (WHO)

guidelines, pregnant women (PW) without contraindications should

practice 150 min of moderate PA per week. Nonetheless, PA levels

are worryingly low among pregnant women. The aim of this survey

was to investigate pregnant women and midwives’ points of view

towards PA practice and recommendations during pregnancy, in a

view to tackle the situation providing future PA promotion strategies.

Methods: Pregnant women and midwives recruited at the University

Hospital of Bologna, were involved in focus groups carried out online

in the period between July 2020 and April 2021. Focus groups, were

audio-recorded, transcribed verbatim and anonymized before being

coded using a thematic approach. According to the COM-B model

framework, data analysis was conducted.
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Results: A total number of 4 focus group were conducted, involving

10 pregnant women (aged 30–46) and 10 midwives (aged 43–61). The

majority of the sample had already experience in practicing PA (10/10

women and 5/10 midwives) and overall reported to be aware about

the importance of PA during pregnancy. Moreover, WHO recom-

mendations were considered to be feasible by both groups. However,

PW expressed the following barriers related to PA practice: lack of

specific indications and opportunities concerning PA practice, low

levels of self-efficacy and motivation. Similarly, midwives reported a

lack of specific information and knowledge related to PA promotion

in pregnancy and lack of confidence in managing PA, as main

obstacles.

Conclusions: Both groups perceptions indicate that PA represents a

positive element for the mother’s and baby’s well-being. However,

findings suggest that both midwives and women need to be trained in

order to tackle barriers and support PA promotion during pregnancy,

in a sustainable view. In light of this, the COM-B model can be used

to implement new intervention strategies involving midwives to reach

the goal, given that their role is crucial, especially in enhancing

women’ self-efficacy and empowerment. Finally, these results can be

used as a started point to target specific PA interventions in order to

improve PA among pregnant women.
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Exercise training in kidney transplant recipients:

comparison between a supervised and a home-based

program
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Purpose: Physical inactivity and poor physical fitness are important

targets to address in order to improve clinical outcomes after kidney

transplantation [1]. Emilia-Romagna Region has promoted an exer-

cise network to improve physical fitness in kidney transplant

recipients (KTr) [2]. In this study we aimed to compare adherence and

outcomes after a prescribed exercise program conducted with an

exercise specialists supervision in a selected gym classes or at home.

Methods: Twenty-one KTr being treated at a Nephrology Unit were

contacted from the Unit of Rehabilitation Medicine for possible

inclusion. Patients underwent a baseline testing sessions including a

Balke-Ware treadmill test for the evaluation of the maximal oxygen

consumption estimation (VO2peak), 6-min walking test (6MWT),

5-time sit-to-stand test (5STS). Thereafter, patients were proposed to

perform the prescribed exercise under supervision in a specialized

physical activity center (SUP) or at home (HB). KTr who choosed

SUP underwent a 3weekly 60-min training sessions including warm-

up, aerobic (treadmill or cycling) exercise, strength training (isotonic

machines) stretching and cool down. Those selecting HB performed

an inside-home progressively-increasing interval walking training

(walk-sit ratio 1:1) for 10 min per day [3]. At the end of 6-month

program, the testing session was readministered for both groups.

Results: Seventeen patients (81%) adhered, 8 selecting SUP and 9

HB. At baseline, KTr of SUP group were younger (55 ± 11 vs 63 ±

2; p = 0.04) with greater 6MWT (480 ± 62 vs 356 ± 112 m; p = 0.03)

than HB subjects. After 6-month, 6 subjects of SUP group (two

dropped out for health reasons) and all 9 subjects of HB group safely

completed the program, with a high adherence (exercise sessions

executed[80% respect to the prescribed). Both groups significantly

improved all outcomes, with greater variations observed in HB for

6MWT (SUP: ? 15 vs HB ? 52 m), 5STS (SUP: -1.2 vs HB – 5.0 s)

and VO2 (SUP: ? 1.2 vs HB ? 3.1 ml/100 g/min). The between-

group comparison corrected for baseline covariates highlighted a

significant difference in favor of HB for 6MWT variations (p =

0.046).

Conclusions: Physical activity is effective in improving cardiovas-

cular fitness in KTr both supervised in specialized gyms and carried

out at home through prescribed structured programs for subjects

unable or unwilling to attend certified gyms.
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Classic pilates method for the hip joint stability in older

adult: cross sectional study applied to the updated

ACSM guidelines American College of sport medicine
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Raffaele Roma, Rome, Italy1

Purpose: The aim of the study is to verify the hypothesis that the hip

joint can be strengthened through the classic Pilates method adapted

to the new updated guidelines of the ACSM American College of

Sport Medicine.

Methods: The experimental hypothesis is linked to the lifestyle of the

asymptomatic sedentary subject with mild diseases of the muscu-

loskeletal system in relation to the hip and the ACSM

recommendations on exercise testing and prescription for the elderly

population. The structure of the survey originates in the latest WHO

World Health Organization 2018 report on frailty, sarcopenia and

prevention of falls in the elderly3-4 and is based on the effects of an

8-week program, administered from September to October 2020,

lasting 60 min, one meeting a week, for the practice of 21 classic

Pilates exercises which aim to increase the flexibility and muscular

endurance of the abdominal region and the deep muscles of the trunk,
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lumbar spine and hip, and improve control of the posture, static and

dynamic balance, and breathing. Ten volunteer individuals were

recruited with mean age 64.4 ± standard deviation 4.5 years, mean

weight 63.25 ± 5.75 kg, mean height 164.39 ± 1.58 cm, of which

five men and five women without previous experience with the

method.

Results: During the sessions of the Pilates method (MP), heart rate

(HR) and rate of perceived exertion according to Borg scale 0–10

(RPE-CR10) were monitored at each exercise to determine the esti-

mate of the maximum volume of oxygen consumed per minute

(VO2Max) and energy expenditure (EE) with linear regression

equation. VO2Max was estimated using the submaximal Astrand-

Ryhming step test. The mean values and SD for HR and RPE were

calculated for each exercise and the percentages of the mean values

for HRmax and RPEmax in each exercise showed a significant, strong

and positive correlation (r = 0.82; p = 0.001). In 10 exercises the HR

value was 60% higher than HRmax, the mean values of EE and

VO2Max are respectively 216.91 ± (78.91) kcal and 34.49 mL•(Kg •
min)-1 ± ( 3.5).

Conclusions: The dose response effect of the classical Pilates Method

reaches the levels of cardio vascular and respiratory fitness and EE

required by the new ACSM guidelines, if practiced 5 times/week, by

promoting positive changes on the quality of life and on the levels of

physical inactivity that can be easily raised with a structured program

of physical activity from mild to moderate intensity, with safety.
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Muscle carnitine palmitoyl2 transferase II (CPTII)

deficiency: a precious model for the new application

of exercise – nutrition integrated approach in metabolic

diseases
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Carnitine palmitoyltransferase II (CPTII) deficiency, the most fre-

quent inherited disorder regarding muscle fatty acid metabolism,

leads to a reduced mitochondrial long-chain fatty acid oxidation

during endurance exercise. This condition results in a clinical syn-

drome characterized by muscle fatigue and/or muscle pain with a

variable annual frequency of severe rhabdomyolytic episodes. While

since the CPTII deficiency discovery remarkable scientific advance-

ments have been reached in genetic analysis, pathophysiology and

diagnoses, the same cannot be said for the methods of treatments. The

current recommendations remain those of following a carbohydrates-

rich diet with a limited fats intake and reducing, even excluding,

physical activity, without, however, taking into account the long-term

consequences of this approach. Suggestions to use carnitine and

medium chain triglycerides remain controversial; conversely, other

potential dietary supplements able to sustain muscle metabolism and

recovery from exercise have never been taken into consideration.

Clarification of biochemical mechanisms related to nutrition and

physiological aspects of muscle metabolism in CPTII deficiency

allows to propose new theoretical bases of its treatment and opens

new avenues onto the application of exercise-nutrition integrated

approach in metabolic muscular diseases.
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Anthropometry and physical exercise: new insights

on bone loss prevention
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Riabilitazione, Ferrara, Italy1

Purpose: Osteoporosis is a multietyhiological skeletal disorder

characterized by an increased bone fragility. Researches showed the

influence of mechanical strain on bone metabolism, indicating

physical exercise as a preventive tool against osteopenia and osteo-

porosis. Nevertheless, there is still lack of information concerning the

influence of each sport category on Bone Mineral Density (BMD),

especially when considering sex, age and lifestyle of a subject. Aim of

this preliminary study is to analyse the relationship between sport

categories and bone mineral density (BMD) in a group of Italyn men

and women, by also considering anthropometric variables.

Methods: 160 volunteers (81 men, 79 women) practicing different

sports underwent anthropometric and BMD measurements. Body

composition, Handgrip Strength (HS) and weight status were col-

lected following the standards proposed in Lohman et al. (1988).

BMD was collected by Phalangeal Quantitative Ultrasonometry

(Sonic Bone Profiler IGEA). A new questionnaire concerning infor-

mation on sport practice and lifestyle behaviours that could increase

the risk of low BMD was also administered.

Results: Preliminary results showed good correlations between BMD

and anthropometric variables (HS, Fat Mass percentage, Waist to Hip

Ratio, Waist to Height Ratio); all correlations were stronger espe-

cially in the women group. The comparison of BMD between athletic

and sedentary was significant in women and in the younger age group

(20–30). Moreover, BMD in women practicing high-impact/intensity

sports was significantly higher than BMD in those practicing sports

characterized by lower impact levels. Concerning lifestyle-related risk

factors, women represent the most sedentary group (54,4%), espe-

cially in the 50–59 (72,8%) and 60 ? groups (78,6%); women also

showed to be more prone to smoking (21,5% vs 9,9%). Alcohol

consumption was similar in the two groups, with a slightly higher

frequency in men (75,3% vs 69,6%). Nevertheless, men tend to be

less sedentary (12,3%) and to practice high-intensity sports (39,5% vs

16,4%), as well as high-impact sports (30,9% vs 8,9%) and resistance

training (39,5% vs 16,4%).

Conclusions: Preliminary results showed that anthropometric vari-

ables can be directly associated to BMD levels. Moreover, the

importance of lifestyle-related factors is highlighted, along with the

need of a specific questionnaire to consider a proper association

between sport practice and risk factors.
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Neuromuscular activations but not impact absorption

capacity in single-leg landing tasks are restored

following 5 months of sport practice after ACL

reconstruction
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Purpose: It has been shown that for an athlete undergoing anterior

cruciate ligament reconstruction (ACL-R) the most critical phase with

respect to the risk of non-contact re-injury is the early return to play.

Nevertheless, the underlying mechanisms of motor programming

alterations leading to abrupt and uncoordinated movements are not

clear yet. Subjects with ACL-R in the first 5 months of sport re-

practice would show improvements in electromyographic and kine-

matic patterns performing landing tasks compared to healthy

individuals.

Methods: Ten ACL-R male athletes were recruited. 11 Healthy male

athletes formed the control group. All the participants underwent two

testing sessions. ACL-R subjects were tested at T0 (6.0 ± 1.3 months

after surgery) and T1 (12.2 ± 2.5 months after surgery). Healthy

controls were tested in season, at baseline and 5 months apart from

baseline. Four different single-leg-landing tasks were performed.

Normalized vertical ground reaction force, knee angular displacement

on the sagittal plane and Electromyographic (EMG) activity of Vastus

Lateralis, Vastus Medialis, Rectus Femoris, Biceps Femoris and

Semitendinosus muscles were recorded during the landing phase.

Results: ACL-R subjects significantly reduced pre-impact EMG

duration from T0 to T1 for knee extensors (T0: 110.8 ± 22.1, T1: 65.8

± 5.5 ms) and flexors (T0: 194.6 ± 28.9, T1: 172.3 ± 7.4 ms)

compared to healthy participants (extensors T0: 73.2 ± 7.5, T1: 67.5

± 6.5 ms; flexors T0: 165.5 ± 10.0, T1: 172.5 ± 8.6 ms). Initial

Contact knee angle did not show significant changes in time in both

groups. Maximum knee flexion angle significantly improved for

ACL-R subjects (T0: 40.4 ± 0.8�, T1: 53.2 ± 5.2�) compared to

controls (T0: 51.8 ± 6.7�, T1: 55.2 ± 5.2�). ACL-R subjects showed

significantly lower normalized peak vGRF after 5 months of sport re-

practice (T0: 3.4 ± 0.25, T1: 3.1 ± 0.1) but not as much as to

approach the values of healthy participants (T0: 2.7 ± 0.2, T1: 2.6 ±

0.1).

Conclusions: After 5 months of sport re-practice ACL-R subjects

compared to healthy controls did improve motor programming of

single leg landings. On the contrary, impact absorption capacity

remained impaired.
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Peripheral impairments of oxidative metabolism

after 10 days of complete inactivity are upstream

of mitochondrial respiration
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Purpose and methods: In order to identify peripheral biomarkers of

impaired oxidative metabolism during exercise following a 10-day

bed rest (BR), 10 males performed an incremental exercise (to

determine peak pulmonary VO2 [VO2p]) and moderate-intensity

exercises, before (PRE) and after (POST) BR. Blood flow response

was evaluated in the common femoral artery by Eco-Doppler during

1-min passive leg movements (PLM). The intramuscular matching

between O2 delivery and O2 utilization was evaluated by near-in-

frared spectroscopy (NIRS). Mitochondrial respiration was evaluated

ex vivo by high-resolution respirometry in isolated muscle fibers, and

in vivo by NIRS by the evaluation of skeletal muscle _VO2 ( _VO2m)

recovery kinetics. Resting _VO2m was estimated by NIRS.

Results: Peak _VO2p was lower in POST vs. PRE. The area under the

blood flow vs. time curve during PLM was smaller (P = 0.03) in

POST (274 ± 233 mL) vs. PRE (427 ± 291). An increased (P = 0.03)

overshoot of muscle deoxygenation during a metabolic transition was

identified in POST. Skeletal muscle citrate synthase activity was not

different (P = 0.11) in POST (131 ± 16 nmol.min-1.mg-1) vs. PRE

(138 ± 19). Maximal ADP-stimulated mitochondrial respiration (66

± 18 pmol.s-1.mg-1 [POST] vs. 72 ± 14 [PRE], P = 0.41) was not

affected by BR. Apparent Km for ADP sensitivity of mitochondrial

respiration was reduced in POST vs. PRE (P = 0.04). The VO2m

recovery time-constant was not different (P = 0.79) in POST (22 ±

6 s) vs. PRE (22 ± 6). Resting VO2m was reduced by 25% in POST

vs. PRE (P = 0.006).

Conclusions: Microvascular-endothelial function was impaired fol-

lowing a 10-day BR, whereas mitochondrial mass and function (both

in vivo and ex vivo) were unaffected or slightly enhanced. Peripheral

impairments of oxidative metabolism after 10 days of complete

inactivity are mainly upstream of mitochondrial respiration.
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Purpose: The aim of the present study was to demonstrate how visual

search behaviours are designed in a dynamic manner by the different

constraints imposed by the task, the environment, and the individual

characteristics of the performer (Williams et al. 2004). We investi-

gated eye movements of soccer goalkeepers during the prediction of a

ball kicked from different distances (11 m vs. 6 m), different players

(left-footed vs. right-footed) and different environment (soccer pitch

vs. futsal pitch).

Methods: Eight intermediate-level male goalkeepers, one right and

one left-footed male kicker volunteered for the experiment. Placed in

front of a screen, in which videos of penalties were back projected,

goalkeepers, wearing an eye-tracker and two inertial sensors for eye

and body movement recordings, were instructed to predict the ball

future direction. Response accuracy, reaction time, and gaze beha-

viour were collected for analysis.

Results: During penalties kicked from 11 m, goalkeepers success-

fully predicted than missed penalties (60% vs 40%), while no

significant difference was found from 6 m. They were slower when

predicted compared to missed penalties (4706 ms vs. 4646 ms).

Analysis of gaze behaviour showed greater microsaccade rates and a

lower saccade rates during penalties kicked from 6 m than from 11 m.

Pupils size increased as the goalkeepers’ perception of the penalty

taker’s intention developed, reaching the greatest value just before the

goalkeepers’ final movement initiation.

Conclusions: When the spatiotemporal constraint is less severe (far,

at 11 m), the goalkeepers choose a visual search strategy with more

fixations and small saccades. When the spatiotemporal constraint is

more severe (near, at 6 m), goalkeepers rely on peripheral vision to

monitor kicker’s movements through the use of microsaccades.

References

1) Williams, A. M., Janelle, C. M., & Davids, K. (2004).

Constraints on the search for visual information in sport.

International Journal of Sport and Exercise Psychology, 2(3),

301–318.
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Purpose: Mental retardation (MR) and disorders of psychological,

behavioral or emotional development (DPBE) represent heteroge-

neous conditions that share cognitive deficits and motor control

difficulties. The use of computerized cognitive training (CTT) and

cognitive motor training (CMT) is receiving increasing interest as a

possible treatment for people with neurological diseases. However,

evidence of effectiveness is still limited and controversial [1]. This

research aims to assess if and to what extent CCT and CMT impact on

cognitive deficits and motor control ability in students affected by MR

and DPBE compared to healthy, age-matched controls.

Methods: 25 high school students (17.7 ± 0.9 years) participated to

the study: 16 healthy controls (CS) (6 females) and 9 students (4

females) diagnosed with either MR (ICD F70-F79) or DPBE (ICD

F80 – F98)[2] (DS) undertook a 2-months training consisting of 4

sessions per week (30 min 9 3 of CCT ? 30 min of CMT per week).

CCT and CMT were performed with the online platform BRAIN HQ

(Posit Science, USA) and the platform WITTY SEM (Microgate Srl,

Bolzano), respectively. Before (T0) and at the end of the trainings

(T1) the motor control was evaluated with a march in place test and

the cognitive function by comparing the results of 3 tests performed

with WITTY SEM in the areas of visual precision, memory and

attention. Values at T0 and T1 in CS and DS were compared by

2-way ANOVA.

Results: CS and DS differed significantly at baseline in all the 3

cognitive tests (p\ 0.01). The biggest differences were found in the

level of attention (average stimulus time, 2.11 ± 2.65 s DS vs 0.12 ±

0.04 s CS) and visual precision (average stimulus time, 2.50 ± 2.52 s

DS vs 0.26 ± 0.11 s CS). Both groups improved significantly with

training and at T1 no significant differences were found between the

two groups. DS and CS differed significantly at baseline in the motor

control (as indicated by the area of motion of the march in place, 516

± 457 vs 180 ± 76 cm2). No significant improvement was detected in

either group following training.

Conclusions: Our data confirm that 3 sessions/week of CCT signifi-

cantly improved cognitive function in students affected by MR/DPBE

and in healthy controls. It remains to be evaluated if the extent and the

retention of the improvements is sufficient to impact on everyday life.

However, one session/week of CMT was not sufficient to impact on

the motor control in both MR/DPBE and healthy controls.
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Purpose: Muscle synergies have been defined as coordinated

recruitment of groups of muscles with specific activation balances and

time profiles. They have been proposed as building blocks employed

by the CNS to simply the generation of task-specific forces and

movements with a redundant neuromuscular system. Muscle syn-

ergies capture muscle coordination during reactive postural responses

under mechanical perturbations and across different biomechanical

contexts. However, the characterization of muscle synergies during

static upright standing posture has not been investigated yet. Here we

explore a novel experimental paradigm to characterize muscle syn-

ergies during isometric maintenance of upright standing posture while
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directional pulling loads are applied to modulate EMG (electromyo-

graphy) activity in leg and lower-back muscles.

Methods: Eleven healthy adults (24 ± 2.4 years), 7 males and 4

females, participated in the experiment. Participants were asked to

stand on a force platform while feedback on the 2-D position of center

of pressure (COP) was provided as a circular cursor (0.5 cm dimeter)

displayed on a monitor. Pulling forces of two different magnitudes

(5% and 10% of body weight) were applied at the level of the waist in

8 evenly spaced directions in the horizontal plane. As soon as the

pulling force was applied the participant was asked to maintain the

COP within a circular target (2.5 cm diameter) for at least 15 s. The

target represented the participant’s COP position in the steady-state

upright standing posture. Surface EMG signals were recorded from 16

postural muscles of the participant’s dominant side. Five trials for

each of the 16 conditions were recorded (8 horizontal directions 9 2

pulling forces). Muscle synergies and activation coefficients were

extracted for each condition using the non-negative matrix

factorization.

Results: Results show that isometric contractions of postural muscles

under small external forces during static upright standing posture can

be characterized by a set of muscle synergies. The synergies

recruitment coefficients demonstrate a subject-specific tuning related

to the direction and magnitude of pulling forces.

Conclusions: These results lay the foundations for further studies

investigating the use of myoelectric control and muscle synergies for

the development of novel rehabilitation tools for recovering func-

tional postural control.
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Purpose: Cognitive-motor interference can be defined as a decrease

in cognitive and/or physical performance due to concurrent cognitive

and physical tasks (dual-tasking), when compared to the same tasks

performed in isolation (single-tasking). The aim of the study was to

investigate the validity and reliability of two novel cognitive-motor

interference tests in military personnel.

Methods: 24 participants from the Royal Engineers and Royal Air

Force Cadets attended four experimental visits. In visits 1 and 3 they

performed a 10-min loaded marching, a 10-min Psychomotor Vigi-

lance Test (PVT), and the two tasks combined. Step length, step

frequency, reaction time, and number of lapses were measured. In

visits 2 and 4 they performed a 5-min running time trial, a 5-min

Word Recall Task, and the two tasks combined. Running distance and

number of words recalled were recorded.

Results: In comparison to single-task condition, significant higher

step frequency and shorter step length were found in dual-task (p\
0.001). No differences were observed for reaction time and number of

lapses (p [ 0.05). Running distance and number of words recalled

were reduced in dual-task condition, compared to single-task (p \
0.001). Good to excellent reliability was found for all cognitive and

physical variables in both, single and dual-task conditions, apart from

the number of lapses, with low reliability in both conditions.

Conclusions: The main findings of the study suggest that Running ?

Word Recall Task test is a valid and reliable dual-task test which

could be used to assess cognitive-motor interference. Although the

difficulty of the Marching ? PVT test may need to be increased to

show interference on the cognitive side.
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Functional impairment of skeletal muscle oxidative

metabolism in response to 35 days of complete inactivity
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Purpose: Complete inactivity, usually simulated by bed-rest (BR), is

known to lead to a reduction in maximal O2 uptake (V’O2max) [1]

which appears to be quantitatively related to the duration of the BR

period [2]. Decrease in V’O2max has been classically associated to

‘‘central factors’’ (reduced maximal cardiac output (Q’max) and O2

delivery), whereas substantially unchanged maximal capacity of O2

extraction has been described [3]. Nevertheless, complete inactivity

induces significant impairments at skeletal muscle level, such as

lower microvascular blood flow, reduced volume density of mito-

chondria, and impaired oxidative enzyme activities [4]. This project

aimed to investigate ‘‘central’’ and ‘‘peripheral’’ limitations to

oxidative metabolism during exercise in response to 35 days of

complete inactivity.

Methods: Ten male young volunteers underwent to 35 days of BR.

At baseline (BR0) and post-BR (BR35), pulmonary gas exchange,

stroke volume (SV) and Q’ by impedance cardiography, and skeletal

muscle (vastus lateralis) fractional O2 extraction (DHHbMb) by near-

infrared spectroscopy were determined during both whole-body

incremental (IE) and constant moderate intensity work-rate (CWR)

cycling and incremental dynamic knee-extension (KE).

Results: During IE, peak work-rate, V’O2peak, SVpeak, Q’peak, and

DHHbMbpeak were decreased from BR0 to BR35 (about -20%,

respectively). During CWR, VO2 kinetics were significantly slower in

BR35 than BR0 (time constant from 31.1 ± 2.0 s to 40.0 ± 2.2 s) and

a more pronounced ‘‘overshoot’’ of DHHbMb was observed. During

KE, an exercise paradigm which significantly reduces any constraint
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to oxidative function deriving from cardiovascular O2 delivery, both

VO2peak, normalized per unit of quadriceps muscle mass (56.9 ±

11.0 vs. 46.5 ± 6.4 ml�min-1�100 g-1), and DHHbMbpeak (66.5 ±

11.2 vs. 46.3 ± 12.1%) were reduced from B0 to BR35.

Conclusions: This project suggests 35 days of complete inactivity

impair muscle oxidative function not only at ‘‘central’’ level but also

‘‘downstream’’ with respect to bulk blood flow to the exercising

muscles, including blood flow distribution/O2 utilization inside the

muscle, peripheral O2 diffusion, and intracellular oxidative metabo-

lism. Future studies will have to investigate the effects of shorter BR

on those functional biomarkers of impairment of oxidative

metabolism.
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Purpose: Inactivity induces skeletal muscle atrophy, alterations in

muscle architecture and a significant decline in neuromuscular func-

tion1. Such ‘‘signatures’’ of disuse are already detectable after

2–3 days of complete unloading2. Since muscle force is lost to a

much greater extent than muscle mass1,3, the aim of this study was to

investigate the early determinants of such disproportionate loss of

muscle force with respect to the decrease in muscle size in response to

10 days of complete inactivity.

Methods: Ten male volunteers (22.9 ± 4.7 y) were recruited for

10 days of a bed rest (BR) intervention. At baseline (BR0) and post-

BR (BR10), quadriceps femoris (QF) and vastus lateralis (VL) vol-

ume, together with knee-extensors force (MVT) were obtained by

MRI and dynamometry, respectively. A time-course of QF and VL

changes in muscle cross-sectional area and architecture was assessed

by ultrasound images. At BR0 and BR10 blood samples and a biopsy

from the vastus lateralis (VL) were collected. Neuromuscular junction

(NMJ) stability (serum levels of C-terminal Agrin Fragment -CAF)

and myofibre innervation status (positivity for neural cell-adhesion

molecule -NCAM- staining) were assessed, together with single fibre

mechanical properties and sarcoplasmic reticulum (SR) calcium

handling.

Results: From BR0 to BR10, QF volume and MVT respectively

decreased by 5.2% (p\0.01) and 14.3% (p\0.01). QF and VL mid-

thigh CSA decreased by 3.3% and 5.8%, respectively, whereas VL

pennation angle showed a significant decrease already after 8 days of

BR (5.7%, p\0.01). A significant increase of NCAM positive fibres

was found compared to baseline at BR10 (26.1-fold, p \ 0.01),

accompanied by a 19.2% increase in serum CAF levels at BR10 (p\
0.05), reflecting increased instability of the NMJ. Fast fibre CSA

decreased by 15% (P = 0.055) at BR10, while single fibres maximal

tension (force/CSA) was unmodified. Nonetheless, the handling of

Ca2 ? by the sarcoplasmic reticulum was altered as calcium release

induced by caffeine decreased at BR10 by 35.1% (p \ 0.01) and

30.2% (p\ 0.01) in fast and slow fibres, respectively.

Conclusions: Our data show that the early onset of neuromuscular

junction instability and impairment in calcium dynamics involved in

E-C coupling precede the detection of morphological alterations of

skeletal muscle. Such mechanisms are proposed as determinants to

the greater decline in muscle force than in muscle size during

unloading.
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Purpose: The effects of ageing on neuromuscular fatigue has been

extensively studied during local (i.e. single-joint) isometric and

dynamic fatiguing tasks. We aimed to investigate performance fati-

gability during isometric, dynamic and locomotor fatiguing tasks

performed at similar duty-cycle and workload to provide a direct

comparison between tasks and ages.

Methods: Preliminary data were used for the present Thirteen young

men (\ 35 yr), four older men ([ 60 yr) and five very old men ([
80 yr) randomly performed three testing sessions: an isometric (ISO)

and a dynamic (DYN) incremental intermittent task for the knee-

extensors on an isokinetic dynamometer, and a similar test on a

validated ergometer (BIKE). Increments were calculated relatively to

the participants’ body weight using device-specific equations (ISO

and DYN: 5% of body weight; BIKE: 0.3 W.kg-1). Performance was

quantified as test duration and performance fatigability as the loss in

maximal isometric force. Voluntary activation (VA%) and contractile

function (potentiated resting twitch amplitude, TwPOT) were evalu-

ated using percutaneous nerve stimulation and the interpolated twitch

technique.

Results: Performance decreased with age for all the tests (P\0.05).

Performance fatigability was significantly higher in young men (-30

± 13%) than very old men (-20 ± 10%; P = 0.006), but not old men (-

26 ± 11%; P = 0.176), independent of the test. Decrease in TwPOT

showed significant age effect, but the post-hoc analysis showed no

differences between the young (-44 ± 25%), old (-32 ± 15%) and

very old (-33 ± 13%). Finally, difference in VA% was similar across

sessions and ages (4 ± 7%, 3 ± 5% and 1 ± 6% for young, old and

very old men, respectively). Those results were probably influenced

by the low number of participants included in this preliminary

analysis.
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Conclusions: Those preliminary results suggest different perfor-

mance and fatigability across ages, with young adults performing

better and tolerating a larger amount of fatigability, mainly from

peripheral contractile factors. The completed dataset with a sufficient

number of participants will elucidate the interaction between age and

fatiguing task.
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Purpose: Respiratory muscles can be trained like other skeletal

muscles by different types of respiratory muscle training (RMT)

methods. Isocapnic hyperpnoea, by allowing partial CO2 rebreathing,

ensures normo-capnia during high ventilatory loads, inducing positive

effects on respiratory function. This study sought to assess the effects

of an isocapnic hyperpnoea training on diaphragm muscle structure

and function assessed by an EMG, mechanomyographic (MMG) and

ultrasound integrated approach.

Methods: Eleven healthy subjects (age 26.1 ± 5.2 years., body mass

72.4 ± 5.1 kg, stature 1.68 ± 0.06 m, mean ± SD) were evaluated

before and after eight weeks of RMT under isocapnic hyperpnea

(3 days/week) for respiratory functionality (maximum voluntary

ventilation, MVV; maximum inspiratory pressure, MIP; and maxi-

mum expiratory pressure, MEP), diaphragm EMG and MMG activity

during phrenic nerve stimulation (PNS), and diaphragm thickness and

excursion at rest, during paced respiratory activity and during PNS by

ultrasound.

Results: After RMT, MVV, MIP and MEP increased (? 6%, ? 22%,

and ? 24%, respectively; P \ 0.05). During PNS, only diaphragm

MMG amplitude increased, while the EMG remained unchanged. A

reduction in diaphragm thickness during maximal inspiration (-18%, P

\ 0.05) and an increase in the excursion of the diaphragm during

paced modality (? 61%; P\ 0.05) occurred.

Conclusions: Eight weeks of RMT likely induced a diaphragm

structure remodelling that lead to an increased excursion and strength.

These findings suggest that this EMG, MMG and ultrasound inte-

grated approach may provide better insight on diaphragm muscle

structure and function.
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Purpose: The aim of this work is to identify the contractile and neural

determinants (Folland et al. 2014) of purely explosive contractions

(i.e. contractions without a plateau phase and lasting\200 ms), using

the means of high-density surface electromyography (HDsEMG) and

electrically evoked stimuli of knee extensors.

Methods: A total of 25 healthy subjects (25 ± 2 years; 5F) performed

10 purely explosive isometric knee extension interspersed of 3 s rest.

HDsEMG was recorded from vastus lateralis (VL) and medialis (VM)

with two matrixes of 64 electrodes. We evaluated the contractile and

EMG (root mean square, M-Wave amplitude and conduction veloc-

ity) responses voluntary and electrically evoked stimulation with

octets (8 stimuli delivered at 300 Hz). Linear stepwise regression was

adopted to assess the determinants of force after 50, 100, and 150 ms

of voluntary contractions.

Results: The force expressed at 50 ms was determined only by root

mean square (36% of variance explained) from VM and VL, at

100 ms was determined by the octet contractile response (65% of

variance explained), at 150 ms was determined by maximal voluntary

force (71% of variance explained) and by octet contractile response

(6% of variance). The muscle fiber conduction velocity did not

emerge a significant determinant in any time interval.

Conclusions: pure explosive isometric force production exhibited

different neural and contractile determinants depending on the con-

sidered force–time intervals. According to previous evidence, the

force in the first 50 ms of contraction depends on muscle activation

(central mechanism), while the force at 100 ms depends on contractile

(peripheral) mechanism. Contrary to previous evidence on biceps

brachii (Del Vecchio et al. 2018), the muscle fiber conduction

velocity did not affect the force in any of the periods considered.

References

1. Folland JP, Buckthorpe MW, Hannah R. (2014) Human capacity

for explosive force production: neural and contractile determi-

nants. Scand J Med Sci Sports 24(6):894–906.

2. Del Vecchio A, Negro F, Falla D, Bazzucchi I, Farina D, Felici F.

(2018) Higher muscle fiber conduction velocity and early rate of

torque development in chronically strength trained individuals.

J Appl Physiol 125(4), 1218–1226.

48

Alterations in the control of motor units studied

with high-density emg after 10 days of unilateral

suspension of the lower limb in humans

Giacomo Valli1, Fabio Sarto1, Martino V Franchi1, Andrea Casolo1,
Marco V Narici1, Giuseppe De Vito1

Dipartimento Di Scienze Biomediche, Università degli Studi di
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Purpose: Reduced skeletal muscle activation, due to physical inac-

tivity, disease and space flights can deeply affect the contractile

properties of the muscle tissue. In this study we investigated the

functional alterations of the skeletal muscle after 10 days of unilateral

lower limb suspension (ULLS, walking with crutches) at the level of

the single motor units (MUs).

Methods: To investigate MUs properties, the electrical activity of the

muscle vastus lateralis of 11 young males (22.1 ± 2.9 years) was

recorded with high-density electromyography (HD-EMG), using a

grid of 64 electrodes, during isometric contractions at 10, 25 and 50%

of maximum voluntary contraction (MVC) at baseline (BLS0) and

immediately after the suspension period (LS10).

Results: After the HD-EMG decomposition and the removal of

duplicated MUs, a total of 926 unique MUs were identified. MVC

decreased at LS10 (from 816.18 ± 97.22 to 573.20 ± 104.69 N) as

did the ability of the participants to maintain the isometric contraction

with a reduction of the steadiness at 25% MVC. The neuromuscular

impairment was confirmed by reduced absolute MUs recruitment and

de-recruitment thresholds at 10, 25 and 50% MVC while the relative

thresholds increased at 10 and 25% but not at 50%. The discharge rate

of the MUs decreased at 10 and 25% MVC across almost all the

points of evaluation (e.g., recruitment, de-recruitment and steady

state) but not at 50%. The coefficient of variation of interspike

interval of the MUs (marker of irregular firing pattern) increased at

the start and end of the steady state phase at 25% MVC while slightly

decreased at 50%.

Conclusions: Altogether, these results highlight that 10 days of

ULLS can induce significant alterations of the skeletal muscle func-

tion at the level of the single MUs and that these impairments are

relative to intensity of contraction and neuromuscular effort.

Acknowledgements: Funding by ASI, MARS-PRE Project, n. DC-

VUM-2017–006, is acknowledged.
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Purpose: People with a lower limb amputation (LLA) are at risk of

osteoporosis in the impaired limb. To date there is no data about the

bone health in the impaired hip of athletes with amputation/s. In this

study we enrolled a sample of athletes with LLA with a twofold aim:

first, to investigate the difference between the bone mineral density

(BMD) in the total hip region of the impaired lower limb (I_HIP) and

that in the non-impaired lower limb (NI_HIP); second, to explore the

impact of the level of amputation on BMD in the I_HIP.

Methods: Twenty-six male athletes with LLA (above-knee amputa-

tion [AKA], n = 10; below-knee amputation [BKA], n = 16) aged

35.31 ± 9.32 years were enrolled in this study. The average duration

of injury was 12.81 ± 9.78 years and the weekly volume of training

was 5.00 ± 1.83 h. Areal BMD (aBMD, g/cm2) in the I_HIP and in

the NI_HIP was assessed by means of Dual-Energy X-Ray Absorp-

tiometry. A mixed-design 2 (Severity of injury: AKA and BKA) 9 2

(Injury: I_HIP and NI_HIP) Analysis of Variance with repeated

measures on the second factor was performed to assess the impact of

both the injury in itself and the severity of injury on bone health. The

level of statistical significance was set at P\ 0.05.

Results: A statistically significant main effect for Injury (F = 283.741,

P\0.001) and Injury by Severity of Injury interaction (F = 37.412, P

\0.001) was found. Athletes with AKA and athletes with BKA had

similar aBMD values in the NI_HIP (0.97 g/cm2 and 1.01 g/cm2,

respectively). Athletes with AKA and BKA had -39.20% and -17,58%

aBMD in the I_HIP versus the NI_HIP, respectively (P \ 0.001 for

both).

Conclusions: In athletes with LLA the injury has a negative impact in

itself on the bone health of the I_HIP, with athletes with AKA having

a higher risk of demineralization than those with BKA. These results

suggest that the practice of an adapted sport may not be sufficient to

prevent the reduction in aBMD in the I_HIP of athletes with LLA and

support the prescription of specific exercises aimed at improving the

aBMD in this athletic population.
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Purpose: In Para Table Tennis the players that compete in a wheel-

chair are classified within class 1–5 (C1–C5). The most used technical

and tactical indicators in Table Tennis are related to shot types used

by the players during the game. Thus, the purpose of this study was to

compare the shot distribution in the five wheelchair classes (C1–C5)

during elite competitions.

Methods: Five matches for every class (5 9 5 = 25 matches) were

randomly selected from Elite Para Table Tennis international tour-

naments. All the athletes were male players and right-handed. An

expert coach analyzed game video footages in slow motion (0.2X)

with the software Kinovea and collected data about the shot types

used by the players across the whole games. Shot’s classification

(forehand or backhand) included: service, drive, top, lob, push, block,

top counter top, lob, smash, and chop.

Results: Results showed significant differences (p \ 0.05) among

different classes in the distribution of shots. Indeed, C1 used more

backhand drive (26%) and backhand serve (21%). C2 used also

backhand drive (17%) and backhand push (17%). Conversely, C3

preferred backhand push (25%) followed by backhand drive (15%).

Moreover, C4 played backhand push (26%), backhand drive (14%)

and serve (14%). C5 used backhand push (27%) and backhand serve

(10%). Specific differences were detected for: forehand drive (C1:

16%), backhand block (C3: 11%), and backhand top (C5: 10%).
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Conclusions: In conclusion, this study can be useful for coaches,

athletes, physical trainers, and performance analysts, in order to

design specific training sessions for Para Table Tennis players from

different classes (C1–C5).
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Purpose: Amputee soccer is a variation of conventional soccer in

which athletes with lower and upper (goalkeeper) limb amputation

participate. The athlete with lower limb amputation plays using

crutches. Sprinting during the match on crutches represents one of the

crucial motor tasks in amputee soccer1,2. This study aims to deter-

mine the relationship between upper and lower limb strength and

sprint performance in Italyn amputee soccer players.

Methods: Twelve amputee soccer players recruited from two dif-

ferent teams participated in this study. Seated medicine ball and

handgrip strength tests were used to assess the upper limb strength,

while countermovement jump (CMJ) was used to evaluate lower limb

strength. In addition, sprint tests (10, 20 and 30 m), T-square and

L-drill tests were measured to assess sprint and agility performance.

The goalkeepers were also evaluated but not included in the statistical

analysis. Spearman correlation coefficient was used to evaluate the

correlation between upper and lower limb strength on sprint and

agility performance. Moreover, to determine the impact of the

amputee level on performance, the participants were divided into

athletes with above-knee amputation (AKA) and below-knee ampu-

tation (BKA), respectively. Mann–Whitney test was used to analyze

the performance outcomes difference between AKA and BKA groups.

Results: No significant correlation was found between upper limb

strength and sprint performance. Significant correlations were found

between L-drill and T-square tests (r = 0.60, p = 0.04), L-drill and

CMJ (r = -0.57, p = 0.05) and T-square and 20 m sprint (r = -0.59, p =

0.04). Significant difference between AKA and BKA athlete in 10 m

sprint (p = 0.02).

Conclusions: The study underlines that upper limb strength does not

influence sprint effectiveness in amputee soccer players. Otherwise,

lower limb strength and 20 m sprint can affect agility outcomes.

Finally, the amputee level of the athlete can impact on 10 m sprint

performance.
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Purpose: People with mental illnesses tend to engage in less physical

activity than the rest of the population and have higher cardiovascular

risk factors. Recently they were associated to an increased risk for

Covid-19 mortality. Aim of this study was to enrol schizophrenic

subjects in a long-term moderate-intensity physical activity program

and to evaluate its effects on their cognitive functions and cardio-

vascular risk factors. An additional outcome of the study has been the

comparison of the adherence to the physical activity program before

and during the Covid-19 pandemic.

Methods: Forty sedentary patients diagnosed with schizophrenia

(mean age 46.4 ± 9.6) followed by the Local Public Mental Health

Department were included and allocated to a 1-year walking program

(WG n = 28), consisting of two guided walking sessions/week, or to a

control group (CG n = 12) basing on their willingness. VO2peak,

walking speed, blood pressure and anthropometric variables were

assessed only in the subjects following the walking program. In all

subjects, cognitive functions were assessed with the Screen for

Cognitive Impairment in Psychiatry (SCIP) and the Frontal Assess-

ment Battery (FAB) questionnaires.

Results: After 1-year, the 20 subjects completing the walking pro-

gram displayed significant improvements of cognitive functions. A

positive correlation between SCIP score and the number of attended

sessions (R = 0.86, p\0.0001) was evident in the patients attending

at least 75 of the 100 walking sessions. Walking speed and VO2peak

increase significantly and an increase of body weight, BMI, systolic

and diastolic blood pressure was also observed. All the 12 CG patients

completed the program. They did not display significant improve-

ments of cognitive functions. The adherence to the walking program

registered during Covid-19 period did not differ from that observed

before the pandemic. To note that during Covid-19 period 21 addi-

tional subjects attended to the walking program.

Conclusions: The main finding of this study is the improvement in

cognitive functions documented in the subjects participating to the

walking program with a significant correlation between this

improvement and the number of walking sessions, evident only in the

patients who attended to at least 1.5 sessions/week. The walking

program, guided by exercise specialist, proved to be an effective and

enjoyable activity for people with mental disorder, even during the

physical activity pandemic due to Covid-19.
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Purpose: The present study, part of a major health assessment project

to allow wheelchair basketball athletes (WBA) to have a safe return to

play after the Covid-19 related lockdown (LD), was aimed to examine

the effects of the possible LD forced sedentary behaviour (1) on all

components of physical fitness (PF) in the WBA of the Italyn

National Team.

Methods: Twelve male WBA (3 with spinal cord injury, 2 with spina

bifida, 5 with amputation and 2 with other health conditions), com-

peting in the Italyn major league and recruited in the National Team

to participate in the European Championship, were evaluated at the

peak of their PF status, i.e. at the end of the Italyn Championship

(PRE) and after the LD time period (POST). PF assessment (Bernardi

et al., 2012) included: (1) a cardiopulmonary incremental maximal

exercise tests (CPET) carried out with an arm cranking ergometer

(ACE, ER 800, ergoline Gmbh, Bitz, Germany), to measure oxygen

uptake peak (VO2peak) through a stationary metabolimeter (Quark

CPET, Cosmed, Italy) and power peak (PP); (2) a supramaximal

(130% of the CPET PP) ACE test carried out up to exhaustion

(130%ExTest), to measure total mechanical work and blood lactate

peak (Lactate Pro2 LT-1730 Arkray, Japan), (3) a 10-s-long Wingate

Anaerobic Test (Monark 891 E, Vansbro, Sweden), to assess mean

explosive power (MEP); and (4) two upper body isometric strength

tests, to assess maximal voluntary contraction of handgrip and

shoulder lowering muscles (SLM). During the 69 day long LD, WBA

trained at home as much as possible (especially strength training with

free weights).

Results: Comparing LD PRE vs POST Results we found a significant

decrease in the aerobic fitness: VO2peak and PP decreased from 2675

± 507.8 to 2388.7 ± 564.96 mL�min-1, (p = 0.01) and from 167.8 ±

36.97 to 158.2 ± 34,65 W (p = 0.04), respectively. Controversial

results were obtained in the strength evaluation because WBA showed

a significant reduced strength (p = 0.01) only in SLM (1324 ± 155.7

vs 1223 ± 179.7 N). No significant differences were found in the PRE

vs POST 130%ExTest and MEP results .s

Conclusions: Our study shows the negative impact of forced seden-

tary behaviour on aerobic fitness and upper body strength in athletes

with a locomotor impairment, thus reaffirming the fundamental role

of exercise training as a fundamental tool to promote and maintain

cardiovascular health as well as optimal athletic performance.
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Purpose: COVID-19 pandemic has caused unprecedented social

restrictions. It was more challenging than usual to maintain habitual

physical activity (PA) patterns (Jiménez-Pavón et al., 2020), signifi-

cantly affecting the more vulnerable groups in society, such as people

with Down Syndrome (DS) that are characterized by a range of

medical conditions in addition to intellectual disability (Villani et al.,

2020). The aim of this study was to investigate PA, sedentary

behavior, and screen time of young adults with DS, over time and in

relation to parental PA levels.

Methods: Parents, on behalf of their child, were invited to complete a

15-min-long online questionnaire, available from the mid of May

2021 (corresponding to the slowly re-opening of gyms and sports

activities). The survey investigated sociodemographic aspects and

weekly PA levels of both parents and youths with DS; moreover, it

included questions on youths’ daily sedentary behavior and screen

time. Lifestyle habits were asked referring to three-time points: before

the pandemic, during the lockdown restrictions, and referring to the

situation of slowly re-opening. A total of 57 parents voluntarily proxy

reported information about a group of young adults with DS (M = 41,

F = 16, 21.4 ± 7.7 years old). Changes on the lifestyle factors were

investigated using a repeated measures multivariate analysis of vari-

ance. Association between parents’ and their child PA was assessed

by Pearson’s correlation.

Results: Participants reported negative effects of restrictions, with a

reduction in PA levels, and an increase in sedentary and screen time (p

\0.05 for all), independently from sociodemographic characteristics.

Moreover, post-lockdown PA resulted worsened in comparison to

before the pandemic (p \ 0.05). A significant positive correlation

between parents’ and their child PA was detected in the before the

pandemic (r = 0.38; p\0.05), while this was no longer reported in the

re-opening phase.

Conclusions: The results show the persistence of the negative impact

of the COVID-19 related restrictions on the lifestyle of young adults

with DS. Moreover, these findings highlight the importance of

addressing the needs of the disabled community in the phase of

restrictions’ easing, including family support interventions.
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Purpose: Strength training plays a crucial role in promoting healthy

ageing. Music stimuli might affect how individuals perform and

perceive strength exercises and how they feel while exercising.

Therefore, this research aimed to investigate the effects of self-se-

lected music (SSM) on muscular fitness components and affective

valence during a strength exercise.

Methods: Fifteen healthy middle-aged males (mean age: 51.9 ±

8.0 years) performed an isometric exercise on their dominant lower

limb under three different test conditions (SSM, research-selected

music (RSM) and no music (CC). SSM was chosen by participants,

while RSM was selected from a list of motivational songs (mean

music tempo: 128.8 ± 4.0 bpm). In each test session, maximal

strength and time to max, Rate of Force Development (RFD), mean

endurance strength and fatigue index value were evaluated. More-

over, the Rate of Perceived Exertion (RPE) and the Feeling Scale (FS)

were administered.

Results: Maximal strength was significantly higher (p\0.01) in SSM

than in the RSM condition. Mean endurance strength was signifi-

cantly higher (p = 0.02) in SSM than in the RSM condition. A

significant condition x time interaction (p = 0.01) for FS was found.

FS at the end of the exercise was significantly higher in SSM than

RSM (p = 0.03) and CC (p = 0.02) conditions. FS was significantly

higher (p = 0.01) at the end of the exercise than at the beginning in the

SSM condition. No significant differences were found for time to

max, RFD, fatigue index value and RPE.

Conclusions: Listening to SSM while performing an isometric

strength exercise led to a greater muscular performance also

enhancing participants’ affective valence. On the contrary, listening

to RSM led to the worst muscular performance.
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Purpose: In the context of corporate welfare initiatives, we developed

a platform (hardware and software) that allow the assessment of the

most critical physical capacities of employees in a time-efficient (less

than 15 min), space-saving (1.5 9 1.5 m), and interactive way. The

present study aimed to characterize the metrics’ features and assess

the protocol’s feasibility and acceptability.

Methods: A total of 402 employees (272 women) of the University of

Turin, aged 24 to 68 years, executed six validated tests (including

finger tapping, sit and reach, handgrip strength, single-leg stance, five

times sit-to-stand, YCMA step test) on a sensorized and semi-auto-

matic platform. To detect latent physical-capacity variables, we

performed a principal component analysis (PCA) on the outcomes

metrics of the physical tests. In addition, we recorded adverse events

and tests completion rate to assess feasibility. Acceptability was

measured with ad hoc questionnaires.

Results: The PCA found four components (explaining 68% of vari-

ance): strength (including the handgrip strength, sit-to-stand estimated

power); hand dexterity (including the number of finger tapping);

cardiorespiratory fitness (including the outcome of the YCMA step

test); balance (including single-leg stance outcome measures). The sit

and reach test was positively associated with cardiorespiratory fitness

(r = 0.45) and negatively associated with the strength component (r =

-0.68). No adverse events were recorded. The initiative was found

acceptable and useful in 95% of the participants. Except YCMA step

test, which showed 90% of completion rate, all other tests were

completed 100% of the occasions.

Conclusions: The platform could safely and efficiently assess the

most critical physical capacities in an interactive way. Identifying the

four components allows to characterize the employees’ physical

capacities and helps in suggesting the exercise programs most

appropriate for their current functional state.
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Purpose: Physical capacities (PC) are important predictors of life

expectancy (Clausen et al., 2018) and functional abilities (Rantanen

et al., 1999) in adult population. To know the factors associated with

PC is crucial in order to implement targeted interventions able to

increase PC. Therefore, this preliminary study aims to assess factors

associated with PC in a population of adult employees.

Methods: 402 Employees (mean age 47 years, SD = 10; 67.7% of

women) participated in the project Wellness@Work for UniTO. PC

were measured using validated tests: Finger Tapping for manual

dexterity, YMCA Step for cardiorespiratory fitness, hand-grip and Sit

to Stand for strength, One Leg Stance for balance, and Sit and Reach

for flexibility. Moderate to vigorous intensity physical activity

(MVPA) was evaluated using the Global Physical Activity Ques-

tionnaire. Previous sports activities, health and sociodemographic

characteristics were collected with ad-hoc questions. An overall index

of the PC was created using Z scores for men and women. Data were

treated through linear regression, adjusted for age and BMI, and

correlation analyses.

Results: Regression models showed that PC index was influenced by

previous sports activities (b = 0.108; p = 0.025), with an explained

variance of 11.3%. Taking into consideration the single PC, car-

diorespiratory fitness was explained by MVPA (b = 0.126; p = 0.011;

R2 = 0.041), while strength was influenced by previous sports

activities, both considering the hand-grip strength (b = 0.111; p =

0.027; R2 = 0.035) and the Sit to Stand (b = 0.124; p = 0.011; R2 =

0.095). Lastly, perception of good health, absence of chronic disease

and to be a non-smoker were correlated to high PC index.

Conclusions: These preliminary findings recognize the role of sports

activities performed during the whole life cycle for developing and

maintaining satisfying levels of PC. In line with the WHO recom-

mendations, actual level of MVPA is specifically associated to

cardiorespiratory fitness. The promotion of PC requires a broad-based

approach that fosters active lifestyle and addresses health factors.
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Erasmus 1 sport eumove project ‘‘Let’s move

Europa’’: results from teacher’s focus groups to outline

a learning unit about healthy lifestyle intervention

in primary and secondary school children
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Purpose: Prevention of obesity is one of the most important public

health priorities considering the prevalence’s increase of overweight

and obesity in young people in the last decades. The Eumove Project

aims to design, develop, implement and evaluate a set of resources for

teachers, parents, school leaders and stakeholders in order to promote

healthy lifestyles in children and adolescents to prevent risk factors

for non-communicable disease. We manage an intellectual output

focused on creating learning units (LUs) about healthy lifestyle

(physical activity, nutrition and sleep) for teachers to promote extra-

curriculum activities. We conducted three focus groups (FC) with

teachers to outline concrete and sustainable guidelines for the con-

struction of LUs based on aged groups.

Methods: One conductor and one observer from research’s group

handled the meetings with n = 17 primary and secondary school

teachers, (aged = 49.5 ± 11,6; 15 female vs 2 male). The FC were

structured in four domains: feasibility of learning units, implemen-

tation strategies, space–time factors, stakeholders. FC were audio-

recorded, transcribed verbatim and anonymzed before being coded

using a thematic and inductive approach.

Results: The generalizable categories highlighted some common

elements to be included in LUs, both in primary and secondary

schools: multidisciplinary approach, open and dynamic teaching

programs, proposing challenge tasks in extracurricular hours, moni-

toring of activities (daily diaries, tests, questionnaires). Regarding

primary school the following aspects are added: involvement of

families through challenging tasks to be carried out with the children.

Concerning secondary school, the following elements are outlined:

involving extracurricular work groups monitored by teachers, use of

digital technology and Internet platforms (apps, social, etc.).

Conclusions: Our findings suggest that the construction of LUs on

healthy lifestyles requires the determination of an educational net-

work between family, school and social environment. The school

should encourage children to carry out extracurricular activities in

groups or with their parents using challenges helpful in monitoring

the activities. Without this educational network, which starts from the

school and return to it, it would not seem possible to obtain time and

space for an effective education in healthy lifestyles involving chil-

dren, adolescents and families.
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The role of vitamins in athlete’s muscle metabolism
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Purpose: In recent years, laboratory medicine has become important

in the clinical evaluation of athletes. Strenuous exercise can deter-

mine changes in serum concentrations of biochemical parameters. In
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particular, creatine kinase (CK) and lactate dehydrogenase (LDH)

have been identified as markers of muscle damage. Moreover,

nutrition also plays a key role in sport performance, indeed a correct

intake of vitamins helps bone and muscle metabolism, reduces

inflammation and oxidative stress, and protects against injuries. The

purpose of this study is to identify any changes in serum levels of

vitamins A and E, CK and LDH respectively as markers of oxidative

stress and muscle damage.

Methods: 15 Professional basketball athletes and 15 sedentary con-

trols were recruited. Serum parameters were measured at time 0

(September), before the start of the sports season, and at time 1, 2

months later (November). Vitamin A and E levels were measured

with the HPLC method, whereas the serum determination of CK and

LDH was carried out with spectrophotometric method.

Results: Serum levels of Vitamin A in both september (p\0.01) and

november (p[ 0.001) are significantly higher than in controls; sim-

ilarly, serum levels of vitamin E in both september (p \ 0.1) and

november (p\ 0.1) are significantly increased compared to controls.

Levels of CK and LDH are increased but are within the reference

ranges.

Conclusions: The variations in the concentrations of the parameters

analyzed proportionally reflect the type and intensity of physical

exercise to which athletes undergo. Although the effects on athletic

performance have not yet been clarified, vitamin supplementation

could represent a valid tool to counteract inflammation, muscle

damage and the harmful effects of oxidative stress caused by intense

physical exercise.
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Physical performance in adults affected by sarcopenic

obesity: the effects of strength training alone

or combined with different dosages of amino acids

supplementation. preliminary results
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Purpose: Sarcopenic obesity (SO) is characterized by the co-presence

of low muscle mass and high body fat1. This risk and prevalence

increase with age, particularly in adults aged 65 and older2. Fur-

thermore, the intervention that combined strength training and

nutrition intake may be a useful strategy to counteract SO, even if the

literature is conflicting. We investigated whether 5 months of strength

training (ST) alone or combined with amino acids supplementation

might give positive effects on physical performance and muscle

strength in individuals affected by SO.

Methods: 29 women and men (67.6 ± 4.7 years) affected by SO were

recruited into a supervised ST with upper and lower body exercises at

70–80% of 1-repetition maximum (1-RM), 3 times/week, 60 min-

session and followed a moderately hypocaloric diet. Participants were

randomized into three double-blind groups with different dosages of

oral amino acids: placebo (n = 11), AA-2 (4 g/day, n = 8) and AA-2

(8 g/day, n = 10) amount of amino acids. Before and after interven-

tion, we examined: physical performance with Short Physical

Performance Battery (SPPB), muscle strength with a handgrip (HG)

dynamometer and 1-RM at lat machine, chest and leg press.

Results: During the 5 months of ST training, adherence was above

80% and did not differ between the three groups (p[0.05). After the

intervention, there was a significant change over time for gait speed as

a score (p = 0.032), chair stand in seconds (p = 0.004), total score of

SPPB (p = 0.048) and peak handgrip (p = 0.002). Within-group

analyses revealed an improvement in P and AA-1 groups for chair

stand as a second (-23.3%, -11.3%, respectively) and in P group for

chair stand as a score (19.4%). Regarding muscle strength, there was a

significant change over time for 1-RM in all groups, with an increase

in 1-RM at chest press (ranging from 39 to 42%, p \ 0.001), lat

machine (ranging from 30 to 37%, p\0.001) and leg press (ranging

from 37 to 43%, p\0.001). Statistical analysis showed that there was

no time x group interaction and no significant differences between

groups (p[ 0.05).

Conclusions: Our preliminary results suggest that, after 5 months of

supervised ST, both exercises alone or combined with amino acid

supplementation might be an effective strategy to improve physical

performance and overall muscle strength. However, nutritional sup-

plements appeared to not further enhance physical function in SO

population.
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Regular physical activity is associated

with improvement of anthropometric parameters

in adult patients with cystic fibrosis: 3 years

of controlled program
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Purpose: Cystic fibrosis (CF) is one of the most commonly inherited

diseases characterized by a severe decline in lung function and

associated with both metabolic features and an increased inflamma-

tory status. Recently, we found that physical activity (PA) improves

general health status of CF patients, reducing lung function decline

and counteracting inflammation. In this study we analyze the effects
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of a 3-years physical activity program on anthropometric parameters

of CF patients, in particular on body composition including body

mass index, fat mass, fat-free mass, phase angle and body water.

Methods: The parameters were measured through bioelectrical

impedance analysis. As such, we examined CF patients classified on

the basis of lifestyle: physically active patients and no-physically

active patients.

Results: We observed that, after 3-years, CF patients performing

regular PA have an improved phase angle (5,8 vs. 5,3), fat-free mass

(27,4 vs. 26,8 kg/m), muscular mass (29,5 vs. 27,1 kg) and fat mass

(9,2 vs. 11,3 kg/m) compared to non-active patients. Furthermore,

active CF patients have less extracellular water (15,0 vs. 16,8 L). No

differences were found in BMI and total body water.

Conclusions: even if preliminaries, these data confirm that PA is an

useful strategy to utilize in the management of CF patients. PA,

indeed, contributes to improve inflammatory state, lung functions, and

anthropometric parameters. Modifications in lifestyle (PA and nutri-

tion) need to be anticipated to obtain improvements in quality of life

of CF patients; the implementation and promotion of PA must

become more actively promoted in the future for CF patients

management.
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Purpose: High postprandial glycaemic excursions have been associ-

ated with an increased risk of developing cardiometabolic disorders

(Ceriello et al., 2008). Several exercise and nutritional strategies may

be adopted for improving the post-meal glycaemic response (Gillen

et al., 2021). However, our current understanding of how postprandial

exercise should be prescribed according to the characteristics of the

meal is limited. Hence, this study was designed to evaluate the effects

of different meal-exercise combinations on postprandial glycaemia.

Methods: Twenty-one healthy active young individuals performed

one of two studies (10 participants in Study 1 and 11 in Study 2),

consisting of four protocols each. All protocols lasted 2 h and were

preceded by the consumption of a standardized meal high in carbo-

hydrate (CHO) content. In Study 1, 0.75 g or 1.5 g of CHO per kg of

body weight were consumed. In Study 2, 75 g of CHO were con-

sumed as dextrose solution (100% of energy from CHO) or mixed

meal (71% of energy from CHO, 14% from protein, 15% from fat).

For each study, on two occasions, participants remained seated for the

entire experimental period (0.75CON, 1.5CON, OGTT_CON,

MEAL_CON). During the other experimental trials, 30 min of brisk

walking (120 steps per minute) were performed starting 15 min after

the beginning of the meal (0.75EX, 1.5EX, OGTT_EX, MEAL_EX).

Glycaemia was assessed every 15 min throughout the experimental

sessions. The positive incremental area under the curve (iAUC) at 2 h

was calculated for both studies.

Results: Study 1 revealed a significant attenuation of the glucose peak

at 30 min in 0.75EX and 1.5EX compared with 0.75CON and

1.5CON (p \ 0.009). Similarly, in Study 2 both OGTT_EX and

MEAL_EX significantly reduced glucose levels at 30 min compared

with OGTT_CON and MEAL_CON (p \ 0.004). No differences

between the two exercise conditions were found in any of the two

studies. Study 1 did not show differences between conditions in the

iAUC at 2 h. Conversely, in Study 2 both MEAL_CON and

MEAL_EX significantly attenuated iAUC compared to OGTT_CON

and OGTT_EX (p\ 0.025).

Conclusions: Thirty min of postprandial walking are effective in

reducing the glucose peak even when increasing the absolute and

relative content of CHO in a meal. However, the effect on glycaemic

response was reduced throughout the first 2 h post meal when the

absolute content of CHO increases.
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Purpose: For their relevance in the physical activity (PA), numerous

studies investigated different approaches to evaluate maximal fat

oxidation (MFO) during exercise and the exercise intensity inducing

MFO. The aim of this study was to investigate the use of a short

exercise protocol compared to a larger state-to-stage increments

protocol on treadmill in obese subjects.

Methods: Thirty-six obese adult subjects were involved in this study.

Sixteen male (age = 51.5 ± 10.5 years, BMI = 36.7 ± 4.8 kg/m2) and

twenty female subjects (age = 42.4 ± 12.4 years, BMI = 36.5 ±

4.7 kg/m2) performed two exercise testing protocols. In two separate

testing sessions, after the body composition assessment, subjects

performed a sub-maximal incremental graded test on treadmill.

Depending on testing sessions, the workload was increased every 2-

or 3-min, evaluating maximal fat oxidation (MFO) and Fatmaxzone

variables.

Results: No significant differences were found in heart rate (HR),

VO2 (oxygen uptake ml/kg) and rate of perceived exertion (RPE) at

MFO in the 2-min protocol compared with 3-min protocol (105.9 ±

22.3 vs 105.8 ± 14.4; 14.5 ± 2.4 vs 13.7 ± 3.2; 3.0 ± 1.4 vs 3.0 ±

2.0). Significant differences were found in MFO in the 2-min protocol

compared to 3-min protocol (576.3 ± 162.9 vs 506.0 ± 148.1). From

the analysis of the Fatmaxzone, no significant differences were found

in the VO2 and HR in high and low borders. Moreover, a statistically

significant difference was found in the fat oxidation in low and high

borders.

Conclusions: Even if the amount of fat oxidation is stage-time

dependent, the exercise intensity at which the MFO and the Fat-

maxzone occur is not influenced by the stage-time of the test protocol.

Thus, the two-exercise testing protocols could be considered
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interchangeable to assess the HR and RPE at MFO and at Fatmax-

zone, as variables commonly used to prescribe PA.
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Pérez-León JA, Ramos-Jiménez A. (2021) Exercise Fat Oxida-

tion Is Positively Associated with Body Fatness in Men with

Obesity: Defying the Metabolic Flexibility Paradigm. Int J

Environ Res Public Health. 29;18(13):6945.

64

Acute effects of whole body electromyostimulation
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Purpose: Parkinson’s disease (PD) patients lead a sedentary lifestyle,

being unable or unwilling to exercise conventionally, due both to

physical and mental limitations. Physical activity has been identified

as a possible treatment for cognitive impairment [1] and could

upregulate neurotrophic factor levels, counteracting dyskinesia [2].

Whole-Body Electromyostimulation (WB-EMS) seems a promising

exercise modality for this population inducing a global-body electri-

cal myostimulation activating up to 8–10 different muscle groups

synchronously, while the patient performs functional movements

during the stimulation. WB-EMS are not previously applied to an

exercise program for PD patients. The aim of this study was to assess

the acute effects of a single session of WB-EMS on physical and

cognitive performances and neurotrophic factor levels in PD patients.

Methods: Ten subjects (aged 72.60 ± 6.82) underwent 20-min

physical activity with superimposed WB-EMS (Miha Bodytec

equipment—GmbH, Augsburg, Germany) and, after four weeks, the

same protocol with no WB-EMS. WB-EMS was conducted with

intermittent stimulation 4 s WB-EMS /4 s rest, at 85 Hz, 350 ls.

Results: The RM-ANOVA showed significant improvements in Sit-

to-Stand (p \ 0.01), Arm Curl (p \ 0.01), Handgrip (p \ 0.01) and

Soda-POP test (p \ 0.01) after WB-EMS intervention. Significant

improvements were found in Rey auditory verbal learning test (p =

0.002) and Trail making test (p = 0.010) after control group condition.

Higher proNFG serum levels were observed in the WB-EMS condi-

tion compared to the no WB-EMS after 60 min post intervention (p =

0.0163).

Conclusions: WB-EMS could be a promising strategy to improve

motor and non-motor symptoms in PD patients. Such as time-efficient

solution this strategy may improve their adherence to physical activity

programs and to increase their wellbeing. The decrease of cognitive

performances after WB-EMS intervention could be due to the greater

fatigue effects induced by physical activity superimposed with elec-

trical myostimulation.
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Purpose: We previously showed in a pilot study that a 12-week

protocol consisting of 3 sessions per week of 60 min brisk walking

with (strength-walk group) or without (walk group) 30 min resistance

training, improved physical performance, lipid profile and inflam-

matory markers in people living with HIV (PLWH)1. The aim of this

study was to assess the effects on body composition, bone mineral

density and bone remodeling biomarkers in PLWH.

Methods: Twenty-five cART-treated participants [19/25 male; age:

51 (48–56) years; CD4 ? : 576 (463–701) median (25%-75% quar-

tiles)] were assessed: 15 in the walk group and 10 in the strength-walk

group. Assessments at baseline (BL) and week 12 (W12) included fat

mass (FM), fat free mass (FFM) at arms, limbs, and total body,

appendicular skeletal muscle mass index (ASMMI), bone mineral

density (BMD), t-score, and z-score at spine, femoral neck and tro-

chanter by total body dual-energy X-ray absorptiometry (DEXA), and

bone turnover biomarkers, including osteoprotegerin (OPG), receptor

activator of NF-kappaB ligand (RANKL), serum crosslaps (CTX) and

bone alkaline phosphatase (BAP). Changes between BL and W12

were assessed by Wilcoxon match-paired signed rank test, BL values,

and percent change differences between groups by Mann–Whitney

test.

Results: All participants completed the 12-week program with a

median adherence of 64% (59%-75%). Eight (32%) participants had

sarcopenia (cut off points ASSMI: \ 5.5 g/m2 women; 6.5 kg/m2

men) at BL, 3 (12%) had osteoporosis and 20 (80%) osteopenia.

Concerning body composition, significant W12 improvements from

BL were observed in legs FM, total FM, and ASMMI in both groups;

in arms FM in the walk group and in arms FFM, legs FFM, and total

FFM in the strength-walk group only. Percent increases from BL

differed significantly between the two groups for BMI, ASMMI, total

FFM, arms FFM and legs FFM. At W12, 6 of the 8 participants with

sarcopenia, normalized ASMMI. As for bone parametres, significant

changes of BMD, T-score and Z-score at spine, femoral neck and

trochanter, at W12 vs. BL were neither observed in the whole group

nor in the two training groups. Significant W12 increases from BL
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were observed in CTX in both training groups, but no changes of

OPG, RANKL and BAP.

Conclusions: This pilot study provides relevant information for

designing larger interventional controlled studies for increasing

muscle mass and potentially reducing sarcopenia in PLWH.

References

1. Bonato M, Galli L, Passeri L, Longo V, Pavei G, Bossolasco S,

Bertocchi C, Cernuschi M, Balconi G, Merati G, Lazzarin A, La

Torre A, Cinque P. A pilot study of brisk walking in sedentary

combination antiretroviral treatement (cART)- treated patients:

benefit on soluble and cell inflammatory markers. BMC Infect

Dis. 2017 Jan 11;17(1):61.

66
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Purpose: Through interactions between health and non-health facil-

ities called ‘‘Palestra della Salute’’, the Supervised Exercise Training

(SExT) can be adapted for elder individuals and those with chronic

diseases by exercise physiology (LM-67), in order to improve or

maintain health. The aim of the current study is to describe the

characteristics of the facility’s clients, how they were referred to the

gym and their level of satisfaction with the proposed SExT

programmes.

Methods: The clients referred to the Esercizio Vita (EV) (Ferrara,

Italy) facility between September 2011 and June 2021 were enrolled

in the present study, an innovative start-up in the field of health gyms.

Customers info such as personal data, medical condition at the time of

admission and method of access to the facility were analyzed in an

internal database. The level of Satisfaction was assessed through an

anonymous survey administered after 2 month of training. The col-

lected data were then analyzed retrospectively.

Results: 5447 clients were enrolled in the study (M:F, 2238:3209),

mean age was 63 years old (SD: ± 18y). The mean amount of

pathologies per patient was 1.8 (range:0–8). Regarding the modality

of access to the gym, 27% of patients were referred by healthcare

providers (specialist physician 18%, general practitioner 2%, phys-

iotherapist 7%). The remaining 73% of clients were referred by word-

of-mouth (25%), advice of a previous client (19%) or a relative (8%),

advertising (4%), organizations (2%) and others (15%). The level of

satisfaction was excellent in 95.3% of cases and almost half of the

patients (48.4%) continued to train for at least 2 years.

Conclusions: The number of patients enrolled in this study highlights

the importance of EV design for the elderly population and those with

comorbidities. The rate of referral to the facility by healthcare pro-

viders shows an interest in managing risk factors and maintaining

residual abilities through SExT. The ‘‘Palestra della Salute’’ act as a

link between healthcare facilities and the territory in the field of

chronic diseases, with programs offered by highly trained and qual-

ified professionals in the field of exercise physiology.
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Purpose: Muscle Dysmorphia (MD) is a psychological disorder

characterized by the preoccupation with the idea that one’s body is

not sufficiently lean and muscular. Athletes with MD are at high-risk

of developing unhealthy behaviors (e.g., over-training; anabolic–an-

drogenic steroid use and abuse) to achieve the desired physique

(Olivardia, 2001); such unhealthy behaviors may have a detrimental

effect on performance and lead to sport withdrawal. MD is prevalent

among males practicing strength training sports (Cerea et al., 2018);

however, recent evidence highlighted that MD is growing in preva-

lence also among females, because of the recent emphasis places on

muscularity for the female body (Hale, 2013). Given the negative

impact of MD symptoms on athletes’ physical and mental health, the

aim of the current study is to assess predictors of MD symptoms in a

sample of competitive male and female powerlifters.

Methods: 180 Competitive male (n = 127) and female (n = 53)

powerlifters took part in the study and completed self-report ques-

tionnaires aimed at assessing MD symptoms, associated

psychological features (i.e., self-esteem, perfectionism, social phobia,

and general distress), and social network use. Performance was also

investigated with the Ipf Gl Point (International Powerlifting Feder-

ation; IPF, 2020). Mean months of training was 42.46 (SD = 37.07)

for males and 44.48 (SD = 51.12) for females. Mean hours of training

per week was 12.07 (SD = 3.71) for males and 11.26 (SD = 2.68) for

females.

Results: Controlling for general distress, multiple regressions high-

lighted that physical appearance comparisons on Instagram were

predictive of MD symptoms in male competitive powerlifter (t = 2.04;

p = 0.04), whereas self-esteem approached significance (t = -2.00; p =

0.05); the overall model explained the 28% of the variance in the

questionnaire assessing MD symptoms. With respect to females,

controlling for general distress, self-esteem emerged as a significant

predictor of MD symptoms (t = -3.36; p = 0.002), whereas Ipf Gl

Point approach significance (t = -1.98; p = 0.05); the overall model

explained the 61% of the variance.

Conclusions: Different predictors of MD symptoms emerged for

male and female competitive powerlifters. In particular, appearance

comparisons on Instagram, as well as self-esteem, should be target in

male powerlifters, because they may have an impact on MD symp-

toms. Concerning females, self-esteem and performance indicators

should be address.
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Purpose: Canoe polo is a physiologically and technically complex

sport of interval activities. Sport performance is characterized by

competitive stressful conditions that elicit emotional states. The

purpose of the study was to verify the role that stress plays in the

linkage between performance and the six mood dimensions (tension,

depression, anger, vigor, fatigue, and confusion).

Methods: Thirty-two elite canoe polo players from four different

Italyn teams (16 senior males and 16 senior females), aged between

29 and 38 years old (M = 32.3, SD = 2.71), participated in the study.

Measures included level of psychological stress, six mood dimen-

sions, and performance outcome. The assessment took place one day

before the first game of the national competition ‘‘ITALY CUP’’.

Results: Male athletes reported lower scores on stress and on dys-

functional emotion-related states (p \ 0.001) than female athletes.

The Results of the mediation analysis showed that psychological

stress plays a mediating role between moods and performance.

Conclusions: Overall, given the limited literature, the findings sup-

ported an integrative approach to the study of the linkage between

emotion and action in canoe polo. The goal of each athlete is to

improve the performance parameters of sport and to minimize and

control interferences. Education programs for coaches should con-

stantly integrate psychological preparation as a fundamental element

of an athlete’s good performance.
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Purpose: The home confinement due to the Covid-19 pandemic has

exposed most people to unprecedented stressful situations. Staying

home, while was a safe measure, have unintended negative conse-

quences since such efforts to avoid human-to-human transmission of

the virus may have led to reduced mood, motivation to train, sleep

quality and physical activity (PA). Recent studies have underlined a

strong health rationale for continuing PA while taking precautions. In

this context, a study was conducted to analyze the effect of the first

lockdown (March–April 2020) on mood, motivation, readiness to

train, sleep quality and PA in cyclists.

Methods: 9 male master cyclists (Mage: 45 ± 5 years) were evalu-

ated before and during the first lockdown: they continued to train

safely at home under the tele-supervision of a trainer with a master’s

degree in Sport Sciences. They filled daily the POMS questionnaire

and two ad hoc items assessing motivation and readiness to train for a

month (M: 35 ± 9 days). Sleep was continuously monitored by

actigraphy and a sleep diary throughout the entire study protocol.

Results: Repeated-measures ANOVA and bivariate correlation

analysis were conducted on considered parameters. Actigraphy-based

sleep parameters did not change across the study weeks. Anaerobic

exercises were positively associated with positive mood and nega-

tively associated with negative moods. Motivation and readiness to

train remain positive and stable along the analyzed period. Sleep

Efficiency (SE) and normalized athletic efficiency were positively

correlated. SE and Training Stress Balance (TSB, a measure of fati-

gue) were negatively correlated: a higher SE was associated with

lower TSB.

Conclusions: The results indicate that maintaining the same training

volume and intensity during home confinement under the tele-su-

pervision of a trainer can lead to minimal variations in mood,

motivation, readiness to train, sleep quality and PA. The sleep quality

of the participants was good along the analyzed period which coin-

cided with the first lockdown. They showed positive mood (high vigor

and low negative moods), a medium–high motivation and readiness to

train while continuing exercise safely. Regular PA had a positive

influence on mood, motivation to train and sleep quality showing that

even during the Covid19 pandemic maintaining a regular PA routine

was a key strategy to protect physical and mental health.
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Università Degli Studi Del Molise, Dipartimento Di Medicina E
Scienze Della Salute, Campobasso, Italy1;
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Purpose: The 2019 Coronavirus (COVID-19) outbreak caused home

confinement, as well as training and sport competitions withdrawals.

The prolonged inactivity impact, and lack of in-person interactions

among teammates-coaches, could have negative affected athletes.

Disabled people are most vulnerable and could have drastic negative

impacts of lockdown on varied aspects of their life. The aim of the

study was to assess the level of psychological distress and the con-

sequent reactions such as intrusion, avoidance and hyperarousal using

the Event Scale-Revised (IES-R) questionnaire. The second aim was

to compare athletes and Paralympic athletes.

Methods: Data were collected from one hundred and forty-six par-

ticipants, 73 athletes (40.23 ± 13.73 age) and 73 Paralympic athletes

(42.11 ± 13.70 aged). Differences by age, type of sport (individual vs.

team) and competitive level (high, medium and low) were examined.

Results: Referring to the perceived stress impact total score (TS),

Paralympians resulted less stressed by Covid-19 lockdown (8,22%),

comparing with athletes (50%). Significant differences between ath-

letes and Paralympics- athletes was found (p \ 0.001). One-way

ANOVAs showed, in young Paralympic athletes, significantly higher

scores for TS (p = 0.05) and avoidance behaviors (p = 0.003) than

adults. Between individual and team sport, significant differences

were found in hyperarousal (p = 0.037), with higher results in indi-

vidual sport. Comparing athletes and Paralympic athletes, all athletes

showed higher values in all subscales and total score. (p\ 0.001).

Conclusions: High psychological distress due to the quarantine

restrictions was assessed for the general Italyn sport population, more

than athletes with disabilities. Previous findings suggested that Par-

alympians benefited from exposure to highly demanding situations

and this helped develop individualized cognitive coping strategy1.

Resilience arises as a psychological factor of paramount importance,

since it assists athletes in the process of adapting and overcoming

such stressful demands2.
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Purpose: the enhancing effects of physical activity (PA) on mood

states of people are supported by many evidences (Berger and Motl,

2000), while little is know about the role of sedentary time (ST) on

mood states. Our aim is to investigate the relationship between

physical activity, sedentarism and mood states, corresponding to the

factors of Anger, Confusion, Depression, Fatigue, Tension and Vigor

in a sample of adult sport participants.

Methods: 228 participants (mean age 39 years, SD = 14; 189 women)

in the event Just The Woman I Am (Torino, Edition 2021) filled out

the survey. The Global Physical Activity Questionnaire (GPAQ; Bull

et al., 2009) measures quantity of PA and ST; the Italyn Mood Scale

(ITAMS; Quartiroli et al., 2017) assesses mood states considering six

subscales related to Anger, Confusion, Depression, Fatigue, Tension

and Vigor. PA is quantified as MET-minutes/week of moderate and

vigorous PA. Data were treated through linear regression analyses,

controlling for age, gender and education.

Results: regression models are statistically significant, specifically:

Confusion (R2 = 0.13; F(5,222) = 7.94; p \ 0,001) is influenced by

both PA and ST; Depression (R2 = 0.11; F(5,222) = 6.44; p\0,001)

and Vigor (R2 = 0.12; F(5,222) = 7.23; p\0,001) by PA; Fatigue (R2

= 0.10; F(5,222) = 5.86; p\0,001) and Tension (R2 = 0.10; F(5,222)

= 5.98; p\0,001) by ST. On the contrary, PA and ST do not act on

Anger. Findings show that an increase of PA reduces both Confusion

and Depression and acts positively on Vigor; similarly, whereas a

decrease of ST counteracts Confusion, Fatigue and Tension.

Conclusions: these results notice that the promotion of PA, and

specifically PA at moderate and vigorous intensity, in association with

a reduction of the time spent in sedentary activities can be a practical

and effective approach to ameliorate the mood states in adult

population.
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Purpose: In the last sixty years, many empirical studies have focused

on the systematic deviations that human beings produce with respect

to what is normally expected regarding their decisions. The aim of the

present paper is to highlight the importance of recognizing the main

and variegated ‘‘mental shortcuts’’ affecting our evaluations and

decisions with emphasis in the motor sciences context.
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Methods: After a short revision of recent literature, an exemplifying

paper on the role of persuasion with deceit in 84 tennis player pro-

fessionals is discussed. To half of them, incorrect information has

been instilled in the athletes’ thinking, aiming to understand whether

their evaluation processes complied with the hypothesized previsions

or not.

Results: In the sub-group of suggested tennis players their evaluations

were in accordance to the suggestions preliminary provided. The

degree of persuasion turned out to be inversely proportional to their

level category.

Conclusions: We cannot precisely be aware of our hidden mental and

unconscious shortcuts because they are easier to ignore, but we can

still overcome them. Even if a lot of judgement has no connection

with reality, increased awareness of our mental pitfalls could help. If

our system is indisputably noisy our aim is to let it be more

disciplined.
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Purpose: Motor unit conduction velocity (MUCV) is considered a

good predictor of motor unit (MU) recruitment (1,2) and a ‘‘size

principle’’ parameter, due to its linear relation with muscle fiber

diameters (3). However, this association has been previously assessed

in animal models (3), in human patients with intramuscular EMG (4)

and healthy individuals (5) during electrically stimulated contractions.

Therefore, the aim of this study was to explore the relation between

MUCV assessed during volitional contractions and muscle fiber

cross-sectional area (CSA) in healthy individuals.

Methods: 16 strength-trained (ST) athletes (age: 22.9 ± 3.5 yr.; body

mass: 88.2 ± 12.9 kg) and 13 untrained (UT) individuals (age: 20.5 ±

5.9 yr.; body mass: 74.6 ± 11.4 kg) completed a series of linearly

increasing isometric ramp contractions at forces up to 70% of max-

imum volitional force (MViF) with elbow flexors. Concurrently, high-

density surface electromyography (HDsEMG) signals were recorded

from biceps brachii (BB) muscle, and in turn decomposed into indi-

vidual motor unit discharge timings. MU characteristics (recruitment

thresholds, MU RT; discharge rates, MU DR) and MUCV

(MUCVAVERAGE, MUCVMIN and MUCVMAX) were estimated.

Muscle fiber type composition and cross-sectional area (CSA) of BB

were evaluated through muscle biopsies.

Results: Positive linear associations between MUCV and MU RT

were observed for all participants (R2 = 0.78 ± 0.09, P \ 0.001).

When all participants were considered as one single group, significant

linear associations were observed between MUCVAVERAGE and

muscle fiber type I (R2 = 0.34, P = 0.001) and type II CSA (R2 = 0.27,

P = 0.003). Similarly, MUCVMAX was significantly associated with

muscle fiber type I (R2 = 0.40, P = 0.001) and to a larger extent to

type II CSA (R2 = 0.57, P = 0.001). MUCVMIN was linearly asso-

ciated with muscle fiber type I CSA (R2 = 0.23, P = 0.008) only. No

significant associations were observed between any MUCV variable

and muscle fiber type composition.

Conclusions: The main finding of the current study is that MUCV of

BB muscle, here assessed during volitional submaximal contractions

for the first time, was linearly associated with muscle fiber CSA of BB

muscle in healthy individuals. Accordingly, considering that MUCV

can be non-invasively estimated from the surface electromyogram, it

could be readily adopted as an alternative to the more invasive bioptic

sampling for muscle fiber CSA estimation.
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Purpose: Persistent quadriceps strength deficits are common fol-

lowing anterior cruciate ligament reconstruction (ACLR) and are

related to increased risk of reinjury. The underlying adaptations

occurring in the activity of spinal motoneurons are still unexplored.

This study examined the discharge characteristics of large populations

of motor units (MUs) in the vastus lateralis (VL) and vastus medialis

(VM) muscles following ACLR.

Methods: Nine ACLR soccer players and ten controls performed

unilateral isometric knee extensions at 35%, 50% and 70% of the

maximal voluntary isometric force (MVIF). High-density surface

electromyography (HDsEMG) was used to record the myoelectrical
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activity of the VL and VM muscles of both lower limbs. HDsEMG

signals were decomposed with a convolutive blind source separation

method and MU properties were extracted and compared between

sides and groups.

Results: The reconstructed side of the ACLR group showed a lower

MVIF compared to the contralateral side (P\ 0.001). This deficit in

MVIF was accompanied by reduced MU discharge rates (P\ 0.05),

lower absolute MU recruitment and derecruitment thresholds (\0.05)

and lower input–output gain of motoneurons (P = 0.009). The side-to-

side difference in MVIF was associated with the side-to-side differ-

ence in MU discharge rates (P \ 0.05) and with the side-to-side

difference in absolute MU recruitment and derecruitment thresholds

(P \ 0.05). A strong between-side correlation was found for MU

discharge rates of the VL of ACLR individuals (P\0.01). There were

no significant between-group differences (P[ 0.05).

Conclusions: These results indicate that mid-to-long term quadriceps

strength deficits after ACLR may be explained by a reduced neural

drive to the vasti muscles, with potential changes occurring in both

excitatory and inhibitory synaptic inputs. These findings provide

novel insights on the neural underpinnings of quadriceps weakness

following ACLR. A full understanding of this impairment can help to

develop effective rehabilitation protocols to regain muscle strength

and reduce the risk of reinjury.
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Purpose: Mental Fatigue (MF) is a psychobiological state caused by

prolonged periods of demanding cognitive activity1 that can lead to

both cognitive and physical performance impairments. Some authors

have demonstrated detrimental effects of MF on endurance perfor-

mance2 but the results are controversial. Different studies34 have

suggested the higher the exercise intensity the lower the impact of MF

on performance, but no studies have directly investigated whether

ergolytic effects of MF on endurance performance are modulated by

exercise-intensity domains. Thus, we evaluated the effect of MF on

time to exhaustion during cycling exercise at heavy- and severe-

intensity.

Methods: Fifteen young athletes (12 M; 3 W; age 24 ± 4 years)

performed an incremental cycling test to exhaustion followed by a

verification trial. Critical power (CP) was estimated from a 2 min all-

out test5. Following a randomized double-blind cross-over placebo-

controlled study design, subjects underwent four testing sessions,

each of them composed by either 45-min documentary watching

(CTRL) or 45-min Flanker Task (MT) followed by time to exhaustion

(TTE) tests at heavy (90%CP; H) or severe (110%CP, S) intensity.

Pulmonary gas exchange, lactate concentration ([La]) in the capillary

blood and heart rate (HR) were recorded during exercise. Subjective

rating of MF was assessed by VAS scale after both MT and exercises.

Physical workload (PW) was evaluated by NASA TLX questionnaire.

Motivation was assessed after MT by Intrinsic motivation scale.

Results: Maximal oxygen uptake (V’O2max) and Maximal Work-

rate were 53.0 ± 10 ml*min-1*kg-1 and 366 ± 82w, respectively. CP

was 284 ± 72w. TTE was significantly lower after MT in both H

(2262 ± 1237 s vs 2037 ± 1308 s, p = 0.042) and S (537 ± 239 s vs

408 ± 309 s, p = 0.045). During H, physiological responses to

exercise were not affected by MT whereas, during S, V’O2, [La] and

HR were lower in MT vs CTRL. Motivation was not different among

conditions (p[ 0.112). VAS scale was significantly higher after MT

than CTRL, both before (14.0 ± 3.6 vs 5.0 ± 5.1, p = 0.001) and after

exercise (12.9 ± 3.3 vs 5.0 ± 5.1, p = 0,01).

Conclusions: A prolonged MT significantly impaired exercise per-

formance to a similar extent (about 9%) in both heavy and severe

domains. The ergolytic effects of MT were associate to higher sub-

jective levels of mental fatigue, despite no changes in motivation.

Thus, performance impairments induced by mental fatigue seem not

to be exercise-intensity dependent.
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Università Di Padova, Scienze Biomediche, Padova, Italy3

Purpose: To investigate how leg preference affects net efficiency

(gnet), we examined central and peripheral hemodynamics, muscle

fiber type, muscle activation and force of preferred (PL) and non-

preferred (NPL) leg. Our hypothesis was that PL greater efficiency

could be explained by adaptations and interactions between central,

peripheral factors and force.

Methods: Fifteen young participants performed single-leg extension

exercise at absolute (35 W) and relative (50%peak power-output

(Wpeak)) workloads with PL and NPL. Oxygen uptake,
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photoplethysmography, Doppler ultrasound, near-infrared-spec-

troscopy (NIRS), integrated electromyography (iEMG), maximal

isometric force (MVC), rate of force development (RFD) and muscle

biopsies of both vastus lateralis, were studied to assess central and

peripheral determinants of gnet.

Results: During exercise executed at 35 W, gnet was 17.5 ± 5.1%

and 11.9 ± 2.1% (p\0.01) in NP and NPL respectively, while during

exercise at the 50% of Wpeak, was in PL = 18.1 ± 5.1% and in NPL =

12.5 ± 1.9 (p\ 0.01). The only parameter correlated with gnet was

iEMG which showed an inverse correlation for absolute (r = -0.83 and

-0.69 for PL and NPL) and relative workloads (r = -0.92 and -0.79 for

PL and NPL). MVC and RFD were higher in PL than in NPL but not

correlated to gnet.

Conclusions: This study identified a critical role of leg preference in

the efficiency during single-leg extension exercise. The whole spec-

trum of the central and peripheral, respiratory, circulatory and

muscular determinants of gnet did not explain the difference between

PL and NPL efficiency. Therefore, the lower muscle activation

exhibited by the PL is likely the primary determinant of this physi-

ological phenomenon.
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Purpose: There is no consensus about the effects of passive stretching

training (PST) on the mechanical properties of the muscle–tendon

complex (MTC), particularly due to short-time low-volume inter-

ventions. Moreover, an acute bout of PS induces maximum voluntary

contraction (MVC) depression. However, the effects long-term PST

on MVC are controversial. Therefore, we investigated the effects of

long-time high-volume PST on passive stiffness and MVC of plan-

tarflexor muscles.

Methods: Thirty healthy adults participated in the study. Fifteen

participants (STR; N = 15, 6 women, 9 men; age 22.3 ± 0.8 years,

body mass 68.5 ± 9.4 kg, stature 1.74 ± 0.08 m) underwent 12-week

plantarflexor muscles PST [(5 9 45 s-on/15 s-off) 9 2exercises] 9

5times/week (duration: 2250 s/week), while 15 participants (CTRL:

N = 15, 6 women, 9 men; age 23.4 ± 0.8 years, body mass 67.4 ±

9.5 kg, stature 1.73 ± 0.08 m) served as control (no PST). Range of

motion (ROM), maximum passive resistive torque (PRTmax), passive

MTC and muscle stiffness, and plantarflexors maximum voluntary

contraction (MVC), were calculated Pre, at the 6th (Wk6), and the

12th week (Wk12) of the protocol in both groups.

Results: Compared to Pre, in STR ROM increased (P\0.05) at Wk6

(8%) and Wk12 (23%). PRTmax increased at Wk12 (30%, P\0.05),

while MTC stiffness decreased (16%, P \ 0.05). Muscle stiffness

decreased (P\0.05) at Wk6 (11%) and Wk12 (16%). No changes in

MVC was found in STR (P [ 0.05). Percentage changes in ROM

correlated with percentage changes in PRTmax (q = 0.62, P = 0.01)

and MTC stiffness (q = -0.78, P = 0.001). In CTRL, no changes (P[
0.05) occurred in any variables at any time point.

Conclusions: The expected long-term PST-induced changes in ROM

were associated with modifications in the whole passive mechanical

properties of the ankle joint, while maximum force-generating

capacity characteristics were preserved.
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Purpose: The hamstrings (HS) muscle group plays a fundamental role

in maintaining knee stability, thus contributing to the prevention and

rehabilitation of lower limb musculoskeletal injuries1. However, little

is known about HS structural adaptations after periods of disuse/

inactivity. The purpose of this study was to investigate the morpho-

logical changes in the HS during 10 days of bed rest (BR).

Methods: Ten young healthy males underwent a 10-d BR. Before

(BR0) and after (BR10) the BR period, HS muscle volume was

assessed by MRI, while biceps femoris long head (BFlh) muscle

architecture was evaluated by ultrasound (US). BFlh fascicle length

(Lf) was obtained using 1) panoramic US (extended-field-of-view –

EFOV—technique), 2) the manual linear extrapolation (MLE)

method, and 3) two trigonometric equations (Eq A and B) from a

single B-Mode US snapshot.

Results: A significant reduction in muscle volume was observed in

BFlh (p = 0.0019; D = - 3.53%), biceps femoris short head (p =

0.0023; D = - 3.54%), semitendinosus (p = 0.0023; D = - 2.63%),

semimembranosus (p = 0.0019; D = - 2.01%) and HS pooled toge-

ther (p\0.001; D = - 2.78%). No differences were detected in BFlh

MT e PA, while we found a little reduction in Lf for EFOV (p \
0.001; D = - 2.84%) and MLE (p = 0.0082; D = - 1.94%) tech-

niques. Differences between Eq A and the other US methods were

observed at both time points for BFlh Lf evaluation, while Bland–

Altman analyses highlighted relevant average absolute biases between

EFOV and other methods. A significant correlation (r = 0.83; p =

0.0033) in percentage of change in BFlh Lf values was reported only

between EFOV and MLE.

Conclusions: Despite being a non-postural muscle group, the HS

exhibited a moderate, but significant, reduction in muscle volume in
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response to a short period of unloading. Instead, only limited archi-

tectural changes in the BFlh were observed. Noteworthy, we showed

that different US methods lead to different results in the assessment of

BFlh Lf adaptations, similarly to what previously reported for a single

time point2. The implementation of EFOV scans (or the MLE method

with a large field of view) to assess BFlh Lf changes is warranted by

the present results.

Acknowledegements: The present study was funded by ASI, MARS-

PRE, Project n. DC-VUM-2017-006.
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Purpose: Heart, kidney, and liver transplant recipients (HTx, KTx,

and LTx, respectively) are characterized by poor level of cardio-

respiratory fitness; in fact, they suffer from reduced peak pulmonary

O2 uptake and slower pulmonary uptake (VO2p) kinetics when

compared to healthy mates of similar age. For a given constant work

rate of moderate intensity (CWR-MOD), the slower the VO2p

kinetics response, the greater the time for the VO2p to attain the

steady state, and the higher intracellular perturbation (e.g., accumu-

lation of H ? and depletion of PCr) will occur, indicating an impaired

muscular metabolic stability. Hence, sluggish kinetics would herald a

reduced exercise capacity and tolerance. Exercise training is known to

improve VO2p kinetics in healthy subjects and in clinical popula-

tions; therefore, we investigated the effects of single and double leg

cycling endurance training (SL-ET and DL-ET, respectively) on

VO2p kinetics in 33 transplanted recipients (HTx = 13, KTx = 11, and

LTx = 9). The O2 deficit (O2Def) and the mean response time (MRT)

of VO2p kinetics during CWR-MOD and the amplitude of VO2p

slow component (SCamp), during heavy intensity constant work rate

exercise (CWR-HVY) were studied.

Methods: Patients performed a double leg cycling incremental step

test to exhaustion, two CWR-MOD tests, and a CWR-HVY trial

before and after the training program. SL-ET group (n = 17) and DL-

ET group (n = 16) performed 24 sessions of SL-ET and DL-ET,

respectively. VO2p was measured breath-by-breath during each

experiment.

Results: After DL-ET, O2Def, MRT and SCamp decreased (i.e.

improved) by 24.9% ± 16.2 (P\0.0001), 25.9% ± 13.6 (P\0.0001)

and 38% ± 52 (P = 0.0003), respectively. In response to SL-ET,

O2Def, MRT and SCamp dropped by 16.4% ± 13.7 (P = 0.008),

15.6% ± 13.7 (P = 0.004) and 35% ± 31 (P = 0.002), respectively.

The O2Def, MRT, and SCamp improved by the same order of

magnitude and were not significantly different between SL-ET and

DL-ET following the training program.

Conclusions: The results indicate that SL-ET is as effective as DL-

ET in transplanted recipients to improve VO2p kinetics during

moderate intensity exercise and to lower the SCamp during heavy

intensity exercise. The findings suggest that the slower VO2p kinetics

might be caused by the impairment of peripheral gas exchanges.
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Purpose: Cigarette smoking is a well-known risk factor for car-

diopulmonary disease and a major cause of mortality, leading to

systemic modifications that affect the cardiorespiratory response to

exercise. Indeed, nicotine stimulates the sympathetic nervous system,

elevating the cardiac work. Likewise, tar impairs oxygen diffusion

across the alveolar-capillary interface and carbon monoxide causes a

less efficient oxygen transport and extraction. Despite the impact of

acute cigarette smoking on the cardiorespiratory and metabolic

response to exercise has been already assessed, the effect of long-term

cigarette smoking has not been yet investigated.

Methods: Six trained male smokers (SM; 13 ± 5 cigarette/day; age:

21 ± 2 yr., body mass: 77 ± 6 kg; mean ± SD) and five non-smokers

(CTRL; age: 26 ± 4 yr., body mass: 81 ± 11 kg) were enrolled. After

assessing the maximum pulmonary oxygen uptake (V’O2max) on a

cycle ergometer, the participants performed in different days two sets,

each consisting in two step transitions to a 6-min moderate exercise

(90% of gas exchange threshold) separated by a 30-min resting

recovery. Cycling cadence was constrained to remain between

60–70 rpm. Expiratory ventilation (V’E), carbon dioxide production

(V’CO2), V’O2 and heart rate (fH) responses were fitted by a mono-

exponential function. The amplitude (AMP), starting value (Y0) the

time constant (s) of all parameters were calculated during the

increasing and decreasing phases.

Results: Despite a similar V’O2max between the two groups, the fH

Y0 was higher in SM than in CTRL in the increasing (89 ± 8 vs 77 ±

6 bpm, respectively; P = 0.02) and decreasing phase (146 ± 11 vs 132

± 10 bpm, respectively; P = 0.06). No differences in the metabolic

parameters were observed.
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Conclusions: These findings suggest that the long-term cigarette

smoking slowed down only the off-phase of the cardiac response to a

moderate exercise transition. On the contrary, the respiratory and

metabolic kinetics seemed to be unaffected by chronic smoking,

likely because of the high fitness level of the participants.
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Purpose: The aim of this study was to compare the acute car-

diorespiratory and metabolic effects induced by a High-Intensity

Continuous Training (HI-CT) and three High-Intensity Interval

Training regimes (HIITs) in young active students. The assessment of

internal training load through the rate of perceived exertion (RPE) at

iso-time was also a focus.

Methods: Fifteen active university students (age: 21.0 ± 1.1 ys,

height: 1.74 ± 0.9 m, weight: 64.8 ± 12.9 kg, VO2max 48.1 ±

7.5 mL•kg-1•min-1) performed an incremental treadmill test to

assess VO2max and maximal aerobic speed (MAS). Then, each

participant performed, on testing sessions, separated by a minimum of

72 h and in a randomized order, one HI-CT session at 95% MAS for

8 min and three different HIIT sessions (10 s-20 s, 30 s-30 s, 50 s-

30 s) with a work phase at 95% MAS and an active recovery at 40%

MAS for 16 min. Oxygen consumption (VO2), heart rate (HR), time

spent near or above 90%VO2max (T@90%VO2max) and blood

lactate concentration ([La] ?) were measured. The rating of perceived

exertion (RPE), by the Borg’s CR 10 scale, was used to assess the

subjective level of fatigue experienced at the end of each testing

session.

Results: The statistical analysis revealed that VO2peak, HRpeak,

T@90%VO2max, and RPE values in 10–20 HIIT were significantly

lower compared to 30–30 and 50–30 HIIT regimes (p always \
0.001). In HI-CT session VO2peak, HRpeak, T@90%VO2max were

significantly higher than in 10–20 and 30–30 sessions (p\0.0001 and

p\0.05). Blood lactate values were significantly higher in HI-CT and

in 50–30 and 30–30 HIITs, compared to 10–20 protocol. Finally,

internal workload in HI-CT and 50–30 HIIT was significantly higher

than those in 30–30 (p\0.01) and 10–20 (p\0.0001) HIIT sessions.

Conclusions: Our results show that in active young subjects a HI-CT

and a long work interval HIIT regime (50–30) represent an optimal

training stimulus to elicit higher physiological and metabolic

responses compared to short work interval HIIT regimes (30–30 and

10–20), being the most effective for stressing both the aerobic and

anaerobic energy systems. Coaches can choose and balance the level

of aerobic/anaerobic energy requirements and neuromuscular

engagement associated with the three HIIT regimes and a HI-CT

protocol based on the expected physiological and metabolic adapta-

tions as well as neuromuscular characteristic and ability level of the

athlete/subject individual profile.
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composition and fat metabolism in obese adults
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Purpose: The positive effects of High Intensity Interval Training

(HIIT) and Moderate Intensity Continuous Training (MICT) on peak

O2 uptake (V’O2peak) and body composition are well documented in

obese adults. However, the combination of HIIT and MICT, also

called Polarized Training (POL), often used in highly trained endur-

ance athletes, have not been verified in adult males with obesity. The

purpose of this study was to investigate changes in body composition,

physical capacities and fat oxidation rate, induced by a 3-month either

POL or HIIT in a real world setting.

Methods: Forty male patients (mean age 39 y; mean body mass index

[BMI] 33 kg•m - 2) participated in this study (n: 20 POL, n: 20

HIIT), attending * 36 sessions of training, online supervised by

researchers. At baseline (PRE), at the end of the training period

(POST) body composition, V0O2peak, and fat oxidation rate were

measured. The POL group performed * 45 min of training per ses-

sion, while HIIT group performed * 33 min of training per session.

The two training programs were iso-caloric.

Results: At POST, body mass (BM) and fat mass (FM) decreased by -

5 and - 11%, (P\ 0.05) in POL and HIIT, respectively, V0O2peak

increased in both groups by ? 12 and ? 9%, respectively (P\0.05).

Maximal fat oxidation rate increased in POL and HIIT by 4 and 9%,

respectively (P \ 0.05), without significant difference between the

two groups.

Conclusions: POL was more effective in improving V’O2peak than

HIIT, without difference in fat oxidation. The guidelines of American

College and Sport Medicine (ACSM) for physical activity in adult

obese males (age 18–75) advise to perform a minimum of 150 min

per week of MICT, or 75 min per week of HIIT, without giving

details of their combination. The results of this study could provide

the basis for a correct combination of HIIT and MICT during a single

training session, in a weekly schedule, for optimize aerobic fitness in

obese subjects.
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Is heart rate a sensitive indicator of aerobic demand

during shuttle run?
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Cè1, Giuseppe Coratella1, Stefano Longo1, Angela Valentina
Bisconti1, Matteo Zago2, Filippo Bertozzi1, Chiarella Sforza1, Fabio
Esposito1

Università Degli Studi Di Milano, Dipartimento Di Scienze
Biomediche Per La Salute, Milan, Italy1;
Politecnico Di Milano, Department of Electronics, Information
and Bioengineering (deib), Milan, Italy2

Purpose: The relationship between heart rate (HR) and pulmonary

oxygen uptake (VO2), namely HRvsVO2, has been already exten-

sively evaluated to assess the validity of HR as a sensitive indicator of

the metabolic demands during different physical activities. The

assessment of HRvsVO2 as an indicator of the aerobic system

engagement has been demonstrated during soccer-specific exercises,

whereas it has been rejected during badminton simulations and indoor

climbing. Whether or not shuttle runs present a HRvsVO2 similar to

that obtained during standard forward running test is still unknown.

Therefore, this study aimed at assessing the validity of HR as a valid

indicator of aerobic demand by comparing HRvsVO2 obtained during

traditional forward running to that obtained during shuttle runs at

different speeds.

Methods: Thirteen participants (age: 21 ± 2 years.; body mass: 71.3

± 5.9 kg; stature: 1.73 ± 0.07 m; mean ± standard deviation) per-

formed a discontinuous incremental test (IIAT) on a treadmill for

maximum VO2 and maximum aerobic velocity (VAM) assessment,

during which metabolic and HR data were collected. On a different

day, the HRvsVO2 was evaluated during two 5-min shuttle runs sets

at different speeds: 50% (low speed, LS) and 75% (high speed, HS) of

the VAM, and compared with the values determined during IIAT. A

paired t-test was used to check for possible differences in cardiores-

piratory and metabolic parameters between HS and LS, and between

slopes and intercepts of HRvsVO2 obtained during the IIAT and

shuttle tests.

Results: VO2 and HR were significantly higher at HS than LS (?

15% and ? 16%, respectively; p\0.05). Both slope and intercept of

HRvsVO2 during shuttle tests were similar to those obtained during

the IIAT (p = 0.942 and p = 0.526 for slope and intercept,

respectively).

Conclusions: A similar HRvsVO2 was observed during shuttle runs

and standard incremental test, suggesting the use of HR as a sensitive

indicator to monitor the aerobic demand during shuttle tests. These

findings provide support for all those sport activities with frequent

occurrence of changes of direction, such as small-sided games.
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Purpose: The World Health Organization (WHO) recommend chil-

dren to perform at least 60 min of Physical Activity (PA) per day to

obtain benefits in terms of general health, quality of life and mental

wellbeing. Globally children did not comply with this guidelines and

the SARS-CoV-2 pandemic could have intensified this gap affecting

negatively the children’s PA habits. The aim of this study was to

investigate gender differences in PA levels before and after school

closures during Covid-19 using a randomized convenience sample

from the Imola Active Break Study (I-MOVE).

Methods: Pre post change (D) in PA levels from November 2019 and

January 2021 was calculated using Actigraph accelerometers con-

sidering gender differences. We analysed respectively Weekly and

daily time spent in Moderate to Vigorous PA (W-MVPA; D-MVPA),

Weekly times spent in Sedentary Behaviour (W-SB) and type of PA

intensity divided in Moderate and Vigorous PA (respectively MPA

and VPA). Statistical analysis was conducted, through SPSS, using

Paired T-test and ANOVA.

Results: Our convenience sample was N = 77 children (48 boys and

29 girls, mean age = 7.83 ± 1.41). Weekly and daily time spent in

moderate to vigorous PA significantly decreased (DW-MVPA = -

30.99 ± 104.93; DD-MVPA = -15.32 ± 16.21; p\0.05). Total time

spent in MPA and VPA significantly dropped (DMPA = -15.80 ±

65.86; DVPA = -15.19 ± 46.06;p\0.05). On the contrary total time

spent in sedentary activity increased (DW-SB = 1196.01 ± 381.49;p

\ 0.05). Considering gender differences, the most significant results

were highlighted in decreasing of daily MVPA and Vigorous intensity

of PA in boys rather than girls (DD-MVPA boys = -19.54 ± 16.55 vs

girls = -8.32 ± 13.13. p \ 0.05) (DVPA: boys = 24.12 ± 49.00 vs

girls = -0,4195 ± 36.96;p \ 0.05). Regarding sedentary habit, boys

raised more minute spent in sedentary activity during Covid-19 than

girl (DW-SB: boys = ? 1262.42 ± 387.60 vs girls = ? 1086.39 ±

350.39; p\ 0.05).

Conclusions: PA levels in our children sample worsen during the

pandemic and children were more sedentary. In November 2019 boys

used to have higher PA levels, especially VPA, compared to girls and

consequently, during Covid-19, boys seemed to have suffered more

from the restrictions imposed in terms of PA levels reduction.

In this scenario, classroom-based PA program, such as Active Breaks

in the I-MOVE study, could represent a proposal to re-increased the

recommended level of PA and reduce the sedentary behaviour,

especially in boys.
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Purpose: Chronic kidney disease (CKD), pathological condition that

induces or aggravates sarcopenia, is characterized by the loss of

muscle mass and strength. CKD decreases the physical capacity (PC)

and the quality of life and increases the cardiovascular mortality.

Literature data suggest that regular physical activity (PA) in combi-

nation with dietetic-nutritional treatments are effective to counteract

CKD progression and comorbidities. This pilot study evaluates the

potential beneficial effects of 12-weeks online PA protocol, combined

with functional bars supplementation on quality of life, functional

parameters and CKD progression.

Methods: 10 CKD patients, aged 60 ± 5.1 years, were enrolled and

randomized in 2 homogeneous groups for age and gender: A) PA

protocol combined with functional bars that were analysed for active

metabolites and total antioxidant capacity; B) only PA protocol.

Quality of life using the 36-item Short Form Health Survey (SF-36),

PC, strength and laboratory parameters were evaluated at baseline

(T0) and after 12 weeks (T2).

Results: Currently, we analysed preliminary data. 6-min walking test

reported an increase of 9.9% in Group A and of 0.2% in Group B,

whereas only Group B showed an improvement in the strength test

(Handgrip right ? 0.1%; Handgrip left ? 4.1%). SF-36 Physical

functioning domain increased of 2.8% and 2.1% in Group A and

Group B respectively. The Role limitations and the Health change

scores were higher of 23.1% and 25% compared with T0 outcomes in

Group B only. In both groups, we observed an increase of estimated-

glomerular filtration rate and a reduction of creatinine and, only in the

group A, a decrease of azotemia.

Conclusions: Our preliminary data suggest that the study promises to

improve not only the knowledge about the impact of PA and nutri-

tional therapy on CKD, but also their combined effect.
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Purpose: Activation of lower limb muscle pump together with ankle

joint mobilization play fundamental role in enhancing venous and

lymphatic drainage. Recently has been demonstrated the effectiveness

of a thermal aquatic exercise program on clinical outcomes related to

chronic venous disease (CVD) compared to dry-land environ-

ment.The lack of physical activities is numbered among the CVD risk

factors for this reason the aim of the present investigation is to assess

the potential effect of the proposed thermal water exercise program on

physical fitness and QoL in CVD patients.

Methods: Sixteen (16) consecutive CVD patients (11F/5 M, mean

age 61 ± 11 years; BMI 27 ± 5 kg/m2) were included in the study.

The cohort underwent an adapted physical activity program aimed to

activate all the lower limb muscle pumps, to mobilize the main lower

limb joint and to stimulate balance. Water pletismography, senior

fitness test, resting pulse (HR) and blood pressure (BP), validated

questionnaire were used to assess leg volume, physical fitness and

QoL respectively, following 5 standardized exercise sessions in

thermal water pool.

Results: At the end of the exercise program a significant improve-

ment of the outcomes related to the lower limb strength (p\0.0001),

endurance (p\0.006), rapidity and balance (p\0.05) together with a

significant decrease in resting HR (-1.8%, p\0.0001) and systolic BP

(-1.1%, p\ 0.04) was recorded. Moreover, a significant leg volume

reduction was found (-16%; p \ 0.002) following the 5 exercise

sessions. Finally, a significant improvement of bodily pain (p \
0.0005) and social function (p\ 0.002) QoL items was found.

Conclusions: The thermal water exercise program demonstrates to be

an effective conservative treatment option for CVD patient, impacting

also on cardiovascular and musculoskeletal outcomes. The reported

data can be helpful in clinical CVD disease management, as well as in

further research development on the topic.
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Purpose: The COVID-19 pandemic has changed our daily habits. The

lockdown and other related restrictions have exposed people to

sedentary behaviors and unhealthy nutrition, increasing the risk to

develop diseases (1). The present study aimed to investigate physical

activity, nutrition, and sleep habits in university students.

Methods: 533 university students from the University of Milan, Italy,

were recruited. Students filled out a questionnaire concerning

anthropometric characteristics (weight, height), age and their habits in

different areas of life: physical activity was evaluated by the Godin-

Shephard Leisure Time Physical Activity Questionnaire; nutrition

was investigated by the Mediterranean Diet Quality Index for children

and adolescents; sleep was evaluated by the Pittsburgh Sleep Quality

Index proposed for both weekday (WD) and weekend (WE). More-

over, we investigated the consumption of cigarettes and the consume

wine and alcohol. The students were divided into two groups

according to the degree course followed: Sport Sciences (S) (275

students) and Nursing (N) (258 students) and compared for all

variables.

Results: The two groups showed statistically significant difference in

weight (p = 0.001) and height (p\0.001), but not in age and BMI. S

showed higher levels than N in physical activity (p \ 0.001) and

adherence to the Mediterranean diet (p\0.001). By contrast, S slept

better compared to N during both WD (p \ 0.001) and WE (p =

0.002). These results suggest that S are more active, sleep better and

have great adherence to the Mediterranean diet compared to N stu-

dents. Moreover, the smokers were significantly higher in N (28%)

compared to S (15%) (p\0.001), while no differences were found for

the consumption of alcohol (S: 26% and N: 25%) or wine (S: 31% and

N: 35%).

Conclusions: Results showed how Sport Sciences university students,

who usually more active, adopt a healthy lifestyle even during the

COVID-19 lockdown. The present study showed the importance to

promote strategies to maintain a healthy lifestyle even in situations of

restrictions like during the lockdown to reduce the onset of diseases.
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Purpose: Exercise (EX) has been recognized as an important com-

plementary supportive care for cancer patients. Despite the benefits, a

large percentage of patients are not sufficiently active in Italy. Among

the barriers, the perception of the behavior by the population can

influence the chance to practice it. This survey aimed to explore the

perception of the Italyn population about exercise oncology.

Methods: The POPCORN survey included 20 items regarding socio-

demographic characteristics, educational and occupational levels,

health conditions and current exercise levels estimated using the

Leisure Score Index (LSI) from Godin’s Leisure Time Exercise

Questionnaire. The items about the perception of exercise in oncol-

ogy, drawn from previous studies, were based on the Theory of

Planned Behavior and concerned the safety, importance and beneficial

effects of exercise, the capability of patients to practice it and the role

of support by family/caregivers or oncologists for patients. Descrip-

tive and correlation analyses were performed.

Results: 224 subjects anonymously completed the questionnaire. The

majority were male (52%) and had at least a high school degree

(43%). Only 7% of participants had a cancer diagnosis, and 6% were

healthcare providers. Only 31% of participants were sufficiently

active (LSI [ 24). The items concerning the opinion of the respon-

dents showed that the majority agreed or strongly agreed that exercise

is beneficial (65%) and important (67%) for cancer patients. About

55% believe that the oncologist should advise patients to exercise,

and 57% think that caregivers should encourage patients to exercise.

Only 12% strongly agreed that exercise is safe for patients and only

6% think that patients are able to practice during the period of

treatments. Most (60%) of the subjects reported that less than 20% of

cancer patients engage in a sufficient level of physical activity. A

significant correlation was found between higher EX levels of par-

ticipants and the importance given to exercise for patients with cancer

(p = 0.048). Socio-economics conditions did not influence the per-

ception, whereas it seems that healthcare providers are more

conscious about the benefits of EX in oncology.

Conclusions: This study shows that a large percentage of subjects has

a positive opinion about EX-oncology, even if safety issues and

concerns about patients’ capability of exercising have emerged.
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Purpose: Osteoporosis (OP) and consequent fractures represent a

major health concern worldwide, having a substantial impact on

quality of life (QoL). Thus, a multi-modal approach including exer-

cise is required. However, exercise alone, even if in the right dosage,

seems to be not enough to improve QoL. For this reason, the aim of

the present analysis was to investigate the effect of an adapted

physical activity (APA) program specifically tailored for women with

OP and vertebral fractures, on QoL and participants’ experience of

illness.
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Methods: A convenient sample of women from the OSTEO-AFA/

2014 study were asked to be interviewed to assess the QoL, the

experience of illness and the role of the APA program carried out 1-h

session twice a week for 6 months. Semi-structured interviews, have

been conducted according to the methodology of qualitative research

McGill Illness Narrative Interview (MINI). The analysis was per-

formed using Nvivo software, version 12 plus.

Results: Seven women (aged 60–75) with at least one vertebral

fracture (range: 1–3), were interviewed and included in the qualitative

analysis. All the participants reported to be fully aware about the fact

that some daily life actions were no longer executable, after the illness

and particularly fracture. The role of APA, as the women indicated,

was fundamental not only for the reacquisition of some autonomy at

physical level, but also as psychological support, reflecting an

improvement in QoL. In addition, all of them claim to feel better after

performing the APA, especially because it was carried out in a group.

Moreover, the majority states that has learned to control and move

their body safely. Finally, after the conclusion of the OSTEO-AFA/

2014 study intervention, 5 out of 7 women decided to continue the

APA program paying a fee. The main motivations emerged from

those who have not extended the participation were distance from the

gym and lack of time.

Conclusions: Overall, the words of the participants confirmed that

APA, conducted by trainers able to deal with this condition, is a

valuable means of improving the QoL through an educational

approach to the movement that allowed them to acquire awareness of

their body, regain autonomies in performing daily life activities and

finally a better state of psycho-physical well-being.
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Purpose: Coaches normally prescribe training based on a 3 zone

intensity model (Z) [1]. Z1 normally corresponds to intensities below

the first ventilatory or lactate threshold (LT1), Z2 between LT1 and

the second threshold (LT2) and Z3 above LT2. Previous studies have

identified specific RPE breakpoints corresponding to the 3 intensity

zones on the CR10 scale[2] to help coaches in monitoring training

sessions for cross-country skiers [1] and open-water swimmers[3].

However, the RPE breakpoints were different between these 2 modes

of locomotion leading to conclude that the RPE breakpoints corre-

sponding to the LT could be sport-specific. Race walking is an

endurance activity showing a specific locomotor pattern different

from both walking and running[4,5], that may affect the relationships

between RPE and Zs. This study aimed to evaluate the correspon-

dence between Zs, race-pace speeds and RPE in elite racewalkers.

Methods: Six elite racewalkers (3 males and 3 females), all part of

the National Olympic Team, performed a total of 16 incremental tests

on track: 7 9 1600 m. Lactate concentration (Lactate Pro 2, Kyoto,

Japan), HR and RPE (CR-10 Italyn language[6]) were collected at the

end of each step. Lactate, HR, speed and RPE values were interpo-

lated through a third-degree polynomial to determine the estimated

value for each RPE scale point. LT1 was estimated by the highest

workload not associated with a rise in lactate concentration (estimated

by visual and Wilcoxon test) from the average baseline lactate at rest;

LT2 was estimated by a rise of 3 mM above the first rise in lactate

concentration[7].

Results: Z1 lies between 0 and 2 on the CR10 scale and up to 77–81%

HRmax, Z2 lies between 2.5 and 6 RPE and up to 91–93% HRmax

and Z3 C 7 RPE and above 93% HRmax. The 50 km race pace speed

corresponds to a CR10 value of 3 and 84% HRmax and the 20 km

race pace speed to a value of 5 and 90% HRmax.

Conclusions: Prescription of training based on the RPE scale needs to

rely on correct intensity zone breakpoints calculated by physiological

tests. Compared to other sports, in racewalking Z1 seems to lie in a

very narrow range of RPE values. In fact, RPE values corresponding

to Z1 B 4 were found in cross-country skiers [1], and B 3 in open-

water swimmers[3]. Probably the increase of race walking speed leads

to a sharp increase in muscle metabolism, for the decreasing energy-

saving role of the tendons[5], determining a substantial increase in

energy cost and fatigue.
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Purpose: In the last decades, the energetic cost assessment provided

new insight on shuttle or forward running as training modalities. No

study, though, quantified the benefit of forward/shuttle running in

soccer players and marathon runners.

Methods: To this aim, 8 marathon runners (age 34 ± 7 years; training

experience 5.7 ± 0.8 years) and 8 soccer players (age 18 ± 1 years;

training experience 5.8 ± 1.8 years) participated in this study. Each

participant was assessed randomly on shuttle running [80%

VO2MAX, on 20–22 m for 6’ (Buglione and di Prampero 2013)] or

continuous running (60% VO2MAX for 6’) with three days of

recovery in-between. For each condition, the blood lactate (BL) and

the energetic cost of forward (Cr) and shuttle running (CSh) was

determined. To assess differences for metabolic demand in terms of
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Cr, CSh and BL over the two running conditions on the two groups a

MANOVA was used. Rejection level was set at a\ 0.05.

Results: VO2MAX was 67.9 ± 4.5 and 56.8 ± 4.3 ml�min�-1�kg-1 (p

= 0.0002) for marathon runners and soccer players, respectively. On

forward running, the marathon runners had a lower Cr compared to

soccer players (3.86 ± 0.16 J�kg-1�m-1 vs 4.19 ± 0.26 J�kg-1�m-1; F

= 9.759, respectively; -8%; p = 0.007). On shuttle running, marathon

runners had a higher CSh compared to soccer players (8.66 ±

0.60 J�kg-1�m-1 vs 7.86 ± 0.51 J�kg-1�m-1; F = 8.282, respectively;

? 10%; with p = 0.012). BL on forward running was lower in

marathon runners compared to soccer players (1.06 ± 0.07 mmol�L-1

vs 1.56 ± 0.42 mmol�L-1, respectively; -32%; with p = 0.005).

Conversely, BL on shuttle running was higher in marathon runners

compared to soccer players 7.99 ± 1.49 mmol�L-1 vs 6.04 ±

1.69 mmol�L-1, respectively; ? 32%; with p = 0.028).

Conclusions: The energetic cost optimization on forward or shuttle

running is strictly related to the sport practiced. These two running

modalities elicited two different physiological responses that must be

considered during training sessions and competitions.
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Purpose: Although performance analysis was extensively imple-

mented in rugby, it has primarily only focused on discrete,

descriptive, and comparative statistics. Therefore, using a dynamical

system analysis approach (Colomer, 2020) the present study aimed to

identify patterns for successful game results in rugby union from

sequences outcomes.

Methods: A 234 performances of the 2019–20 Top14 competition

(French top-level clubs) were analyzed. Data were obtained from the

Ultimate Rugby web domain (https://www.ultimaterugby.com/#). In

particular, the regular 80 min playing time was divided into different

periods according to 3 different scenarios (i.e., 8 9 10-min, 4 9

20-min, 2 9 40-min periods). Events (i.e., try, kick-at-goal, conver

sions, substitution, cards) were then coded in relation to the period (e.

g., try scored in the first quarter), the fixture (i.e., home vs away), and

the power balance between teams. A 3 Exhaustive CHAID decision

trees (DT) were grown using win/loss as the binary response variable

using a 10 sample folds training cross-validation. Minimum cases in

parent and child node were set to 100 and 50, respectively. The DT

with the higher classification reliability and with more than 1 node

was considered.

Results: 12 ± 3 events occurred during each of the 234 performances.

DT in the 4 9 20-min scenario was more reliable compared to the

others one and produced more than 1 node. The 4 9 20-min scenario

DT was able to correctly classify 76.6% of wins and 74% of loses (vs

55.9 and 98.4% for 8 9 10-min and vs 76.6 and 74% for the 2 9

40-min). Playing home led to 72.6% winning performances compared

to 22.2% away. In the playing home scenario lower winning occur-

rences (53.2%) happened within the first 3 events of the game when

failing a kick-at-goal attempt, or when a substitution was made in the

second and the third quarter, or when opponents scored a try in the

first or the second quarter.

Conclusions: In line with other studies on international rugby union

(Thomas et al., 2008, Vaz et al., 2012), home advantage occurred in

the national club competition. From the perspective of a dynamical

system analysis, this advantage is associable to specific match periods

in which the game events observed in this study occur. In particular,

failing to score points (i.e., kick-to-goal attempt failed) and conceding

a try in the 1st or 2nd quarter of the game may reduce the home

advantage.
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Purpose: Elite cross-country skiers are usually tested in laboratory

settings, for both physiological and biomechanical aspects. However,

on-field measurements during races or training sessions could be

useful to assess athletes’ performance during real sport conditions.

Here we present methodology employed and data collected during a

training session aimed at evaluating performance during a roller

skiing sprint simulation.

Methods: Five female members of the Italyn team and belonging to

the project Milano-Cortina 2026 were monitored during a roller skies

sprint race simulation with the classical technique, consisting of three

990 m all out laps with 20 m D ? , separated by 150 s of active rest.

A Polar Team Pro device was used to instantaneously collect athletes’

position on the track, velocity and heart rate. Moreover video clips

were taken on two 15 m long flat sections, after the starting line and

before the arrival, and analysed (Tracker 5.1.5) to monitor the gross

kinematics of the double poling technique. Mean and maximal values

of heart rate and velocity were compared across the three laps with a

one-way ANOVA RM, while a two-way ANOVA RM was used to

evaluate the effect of laps and section on kinematic parameters.

Results: Both mean and maximal speed did not changed across laps (P

[ 0.05), while for mean and maximal heart rate increased signifi-

cantly (P\ 0.05). Gross cycle kinematics exhibited a clear effect of

section, with reduced double poling sectional speed (P\0.001), cycle

length (P = 0.006) and augmented duty cycle (P = 0.003). On the

other hand, no general effect of laps on gross cycle kinematics was

found (all P [ 0.05). Confirming previous findings, cycle frequency

tended to be constant for all the measurements (P[0.05 for both laps

and section effect).
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Discussion: Elite female cross-country skiers maintained an even

pacing strategy across the laps of the simulated race, even though

metabolic work increaseed significantly. The effect of fatigue seems

not to alter the gross-cycle kinematics across the laps, but an acute

effect of fatigue appeared within each lap. Such type of evaluations

offer interesting data to athletes and coaches for a general and indi-

vidualized performance evaluation during real training session.

Athletes’ monitoring on the field should be further developed and

considered as an integral part of elite athlete evaluation, in addition to

standardized lab tests, in order to better address training.
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Effect of mental fatigue and subsequent 20-min daytime

napping on sleepiness and cognitive performance

in endurance athletes
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Purpose: The aim of this study was to assess the effect of mental

fatigue (MF) on 20-min daytime napping characteristics and the

subsequent effects on sleepiness, perceptions of MF, and cognitive

performance in endurance athletes.

Methods: Nine amateur master athletes (age: 38.4 ± 9.1 years; BMI:

20.1 ± 1.1; VO2peak: 62 ± 5 mL�kg-1�min-1) performed in a ran-

domized, counterbalanced, and crossover order, two identical

experimental sessions separated by an interval of one week: a mental

fatigue (MF) and a control session (CON). In CON, the participants

underwent a 20-min nap between 14.00 and 15:00 and, in MF, also a

30-min pre-nap battery of cognitive tasks was included. Sleepiness

was monitored by the Karolinska Sleepiness Scale (KSS) and a visual

analogue scale (VAS) was used to assess the perceptions of MF

before (PRE), immediately after (POST1) and 30-min after the day

time nap (POST30). Further, cognitive performance was evaluated at

POST30 with a 5-min flanker task. Sleep was continuously monitored

by actigraphy and a sleep diary throughout the study protocol.

Results: MF did not negatively influence the actigraphy-based sleep

characteristics of daytime nap whereas subjects reported higher sub-

jective sleep quality of the nap in CON compared to MF (7.3 ± 1.7 vs

5.6 ± 2.6, p\0.05). VAS was higher in MF (51.0 ± 26.2) than CON

(20.1 ± 11.4) at PRE (p\0.01) and decreased at POST30 only in MF

(13.5 ± 10.8; p \ 0.001). Similarly, KSS was higher in MF (4.9 ±

1.7) than CON (4.2 ± 2.0) at PRE (p \ 0.05) and decreased at

POST30 in MF (3.3 ± 0.6; p\0.05). Response time in the cognitive

task was lower at POST30 in CON than MF (416 ± 39 ms vs 566 ±

34 ms, p \ 0.01), while accuracy remained similar in the two

conditions.

Conclusions: MF did not affect the objective sleep characteristics of

the 20-min daytime nap. Nonetheless, in the MF experimental ses-

sion, endurance athletes had higher VAS and KSS scores before the

nap, reported lower subjective sleep quality of the nap and had a

lower cognitive performance at POST30.
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Purpose: Team handball is a dynamic sport game played at profes-

sional and youth levels in numerous countries. Although empirically,

it is observable that elite team handball players are generally taller

and heavier. However, there is a lack of reference body composition

bioelectrical-impedance values. Therefore, this study aims a) to

characterize a sample of young male and female elite team handball

players in relation with a nonathletic reference population; and b) to

generate their 50%, 75%, and 95% percentiles of the bioelectrical

variables.

Methods: The study included 55 young players (Males, n: 37, age:

17.0 ± 1.2 yr, height: 185.8 ± 7.3 cm, weight: 82.0 ± 11.0 kg, BMI:

23.7 ± 2.5; Females, n: 18, age: 17.8 ± 0.9 yr, height: 171.2 ±

6.4 cm, weight: 67.4 ± 7.2 kg, BMI: 23.0 ± 2.0) selected for the

Italyn Handball National Teams in the following age categories:

males U17 (n: 19), males U19 (n: 18) and females U19. Stature and

bioelectrical variables (R, resistance; Xc, reactance; PA, phase angle;

and Z, impedance module) were assessed in a state of euhydration and

standard conditions. Bioelectrical-impedance vector analysis (BIVA)

was used to characterize the bioelectrical vector (BIA vector) distri-

bution pattern for each group.

Results: Most players were mostly located outside the 75% and some

beyond the 95% percentile of the bioelectrical tolerance ellipses of

the age-matched general population. Compared to the reference val-

ues BIA vector showed statistically significant differences in males

U17 (T2 = 51.0, p\0.0001), males U19 (T2 = 82.0, p\0.0001) and

females U19 (T2 = 85.8, p \ 0.0001). Male groups were also bio-

electrically different (T2 = 13.7, p = 0.0036).

Conclusions: BIVA showed specific bioelectrical characteristics in

young male and female elite team handball players. This study pro-

vides an original data set of bioelectrical-impedance reference values

parameters of young male and female elite team handball players. Our

result might help interpret individual bioimpedance vectors and define

target regions for young handball players.
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The transition between walking and running: muscle

and tendon behavior can explain the transition

between gaits?
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Purpose: the spontaneous transition between walking and running

occurs at about 7–8 km/h and the underpinning mechanism of this

transition is still partially understood. The aim of this study was to

investigate the possible role of the lower limbs muscle–tendon

mechanical behavior in explaining the walk to run transition.

Methods: we combined ultrasound data of Gastrocnemius Medialis

(GM) with kinematic and metabolic data during walking and running at

matched speeds (6, 7 and 8 km/h). In addition, the F-L and F-V rela-

tionships of GM was experimentally assessed by means of dynamometric

measurements (Monte et al., 2020). Combining the ultrasound data

collected during these experiments with those obtained during the

locomotion trials, the F-L and F-V potential as a function of speed was

obtained (Bohm et al., 2019). Belly (Gb = belly length/fascicle length)

and tendon (Gt = MTU length/Belly length) gearing were calculated for

each locomotor trials as well as energy cost (Cnet = VO2net / v).

Results: Cnet increased as a function speed in walking (from 2.6 to

4.2 J/kg/m) and was unaffected by speed in running (4.2 J/kg/m). Gb

decreased with speed and was larger in running than in walking; Gt

was unaffected by speed in walking and increased with speed in

running, the two functions crossing at 8 km/h, as is the case for Cnet.

The F-L and F-V potentials decreased as a function of speed and were

higher for running than walking (i.e. muscles fascicles operate at

higher F-L and F-V potentials during running).

Conclusions: The present data indicate a clear gap between muscle

and tendon behaviour in the two locomotion modes; tendon, but not

muscle, behaviour could help in explaining the walk to run transition

in terrestrial locomotion.
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force in swimming: preliminary results
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Purpose: The capability to exert useful force in water is a key factor

for swimming performance. For this Purpose, tethered swimming is

the gold standard method to calculate the thrust force of the swimmer.

Moreover, the dynamic pressure approach has been used in swimming

research to characterize hands and feet thrust force. In this study, an

assessment of the accuracy and reliability of pressure sensors to

estimate the hand thrust force of the swimmer was performed.

Methods: Eleven young swimmers at the national level (75.0 ± 6.1%

of 50-m World Record) including five males (16.0 ± 0.0 y) and six

females (15.0 ± 0.0 y) performed a single bout of 15 s fully tethered

swimming only arms. The tethered force (Ftet) was assessed using a

load-cell system. The swimmers wore four wireless pressure sensors

(SEAL, Platysens) to measure the average differential hydrodynamic

pressures (Phand). The sensors were placed between the third and

fourth metacarpals on the palm and back of each hand. The product of

the average pitch angle of the hand (a = 47� based on previous

literature) and hand’s surface area (HSA) was calculated to obtain the

average force of the hands (Fhand) as Phand * (HSA * a). Accuracy

level was evaluated comparing Phand and Fhand with Ftet. Reliability

of the pressure sensors was expressed as level of agreement between

Phand of ten stroke cycles. Hydrostatic and hydrodynamic pressure

calibrations of the sensors were applied to the data.

Results: Average Phand, Fhand, Ftet and HSA were 3.208 ± 0.714

Kpa, 34.7 ± 9.6 N, 77.8 ± 15.5 N and 157.5 ± 7.8 cm2, respectively.

Almost perfect correlations (r = 0.91, p\0.001; r = 0.90, p\0.001)

were observed for Phand vs Ftet and for Fhand vs Ftet. Pairwise

t-tests showed a significant difference between Fhand and Ftet (p \
0.001). Statistics reveal considerable bias (-43.1 N; 95% CI - 27.2 to

-59.0 N) and considerable RMSE (43.8 N) for Fhand vs Ftet com-

parison. The test–retest reliability coefficient between cycles for

Phand was almost perfect (ICC always higher than 0.95).

Conclusions: These preliminary results demonstrate an accept-

able level of accuracy and reliability for hand swimmer’s force

calculation using pressure sensors. Despite the high level of agree-

ment between pressure sensors and tethered system, the force

measured in all-out swimming sprints by pressure sensors was sig-

nificantly lower. This stable inter-individual difference could be

partly imputable to the forearm contribution in thrust force.
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Purpose: The current study compared the muscles excitation during

overhead press performed with the barbell passing in front or behind

the head or using a shoulder press device.

Methods: Ten competitive bodybuilders performed in random order

front (front-BMP) or back barbell military press (back-BMP), and

front (front-MSP) or back machine shoulder press (back-MSP).

Normalized surface electromyographic root mean square (RMS) of

anterior, medial and posterior deltoid, upper trapezius, pectoralis

major and triceps brachii was recorded during both the ascending and

descending phases.

Results: During the ascending phase, anterior deltoid showed greater

RMS in back-BMP than back-MSP [Effect size (ES): 1.50(0.45/

2.42)]. Medial deltoid showed greater RMS in back-BMP than front-

BMP [ES: 1.28(0.27/2.18)] and front-MSP [ES: 2.71(1.41/3.79)], and

front-BMP showed greater RMS than front-MSP [ES: 1.51(0.46/

2.43)]. Moreover, front-BMP showed greater RMS than front-MSP

[ES: 2.80(1.48/3.89)]. Posterior deltoid showed greater RMS in back-

BMP than front-BMP [ES: 2.08(0.92/3.06)], front-MSP [ES:

3.75(2.18/5.01)] and back-MSP [ES: 2.32(1.10/3.33)]. Pectoralis

major showed greater RMS in front-BMP than back-BMP [ES:

4.30(2.57/5.66)] and back-MSP [ES: 4.63(2.80/6.06)], and in front-

MSP than back-BMP [ES: 3.52(2.01/4.73)] and back-MSP [ES:

3.97(2.33/5.27)]. No between-exercise difference was observed for

upper trapezius and triceps brachii. Similar findings were observed

during the descending phase, albeit more differences were retrieved

comparing barbell vs machine exercises.

Conclusions: Performing back overhead press enhances the recruit-

ment of medial and posterior deltoid, while front overhead favors

pectoralis major. Overhead performed using barbell excites muscles

more than using machine. Front and back overhead press could be

selectively used to stimulate the muscles surrounding the shoulders.
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Purpose: In modern sprint-cycling competitions, the athletes perform

a preparatory counter movement that consists in reaching the back-

most standing position, quickly accelerating the body forward at the

starting signal. The purpose of this study was to investigate the

kinematics of backward standing starts in elite cyclists, as well as the

effect of initial crank angle.

Methods: The kinematics of cycling starts was investigated in 7 male

elite cyclists belonging to the Italyn track cycling team (23.4 ±

4.1 years; 1.84 ± 0.05 m stature; 78.4 ± 5.5 kg body mass; 15.1 ±

4.0 years of practice). They were asked to perform 30 m sprints

(indoor velodrome) from 3 starting positions: i) seated, with the crank

of the pushing leg at the self-selected position (S-ss); ii) backward

standing, with the crank at the self-selected position (BSt-ss); iii)

backward standing, with the crank angle at 90� with the vertical axis

(BSt-90�). Average velocity after 5 and 30 m was also measured by

means of a photocell system.

Results: The starting angle was the same in BSt-ss and S-ss (about

65�) and the fastest speed after 5 and 30 m was attained in BSt-ss. In

these starts peak downstroke velocity was the highest and the counter

movement occurred earlier than in BSt-90�. The advantage of a quick

start was limited to the first downstroke: the following pedaling cycles

were not affected by changes in the initial crank position or by the

preparatory counter movement.

Conclusions: In backward standing starts, a quick start is associated

with an earlier backward movement. Moreover, when the initial crank

position is closer to the bottom dead centre (BDC), less time is

available to exert force (and hence to increase velocity) in the first

pedaling cycle. Thus, in backward starting starts, it is more advan-

tageous to start with an initial crank position closer to 65� than to 90�.
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Purpose: The incidence of acute knee injuries, e.g., Anterior Cruciate

Ligament (ACL) injury is growing with regards to young and female

athletes’ populations. The identification of specific biomechanical

patterns involving multiple joints is increasingly claimed in preven-

tion and rehabilitation programs [1]. It is not clear whether such

patterns are present in the healthy athletes’ population. The aim of the

present study was to investigate the presence of biomechanical risk

patterns for ACL injury in a healthy population during the execution

of high-dynamics movements.

Methods: Thirty-four competitive young, healthy athletes (22.8 ±

4.1 years, 18 males and 16 females, Tegner Level 9) were enrolled.

Every athlete performed a frontal deceleration (DEC) and a change of

direction at 90� (COD). Three valid repetitions per leg were collected.

Kinematical data of ankle, knee, hip, and trunk joints were collected

through a set of 15 wearable inertial sensors (Awinda, Xsens Tech-

nologies). According to the current literature [1], nine ACL risk

factors were identified across four categories: limited lower limb

flexion (knee, hip, ankle), valgus collapse (knee valgus, hip abd/ad-

duction and internal rotation), foot rotation, non-neutral trunk posture

(ispilateral bending, contralateral rotation). A movement was con-

sidered ‘‘at-risk’’ in the presence of at least 5 simultaneous risk

factors. The central strike of each task was isolated, and risk factors

were assessed at initial contact and at the maximum knee flexion

angle. The rate of athletes with at-risk movements was assessed and a
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multivariate regression with gender, age, approaching speed, limb

dominance was performed (p\ 0.05).

Results: The presence of the injury risk pattern (at least 5 risk factors)

was identified in 24 athletes (71%) in at least one movement. Five

athletes (15%) exhibited the risk pattern in at least three movements.

The overall rate of injury patterns was between 9 and 12%. The COD

at maximum knee flexion showed significant odds ratio for

approaching speed and gender female (OR = 4.3 and OR = 4.8,

respectively).

Conclusions: The present study underlined a large presence of

biomechanical patterns typical of ACL injury in young and healthy

athletes during the execution of complex dynamic movements. Such

movements should be investigated in sport-specific environments for

a wider comprehension of the actual risk level and preventative

trainings might be deployed in at-risk athletes.
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Purpose: In competitive swimming, backstroke start is widely con-

sidered as the most different and challenging start among the other

swimming styles [2]. A new backstroke start equipment (Omega

OBL2) has been approved by Federation Internationale de Natation

(FINA) since 2014. Through this device, five different adjustable po-

sitions may be set [3]. The aim of this study was to verify the effect of

the device position on start biomechanics.

Methods: Nine élite swimmers (age 22,7 ± 1,9; height 179.4 ±

7.3 cm; body mass 70.5 ± 8.9 kg; FINA points 811 ± 80.85; per-

centage PB/WR 93.2% ± 2.64) performed ten backstroke starts in

random order, two for each device position, separated by 2 min of

passive rest. A body-worn inertial sensor and a video camera were

used to analyse the start biomechanical variables [3]. Only the best

performance for each position (best time in 5 m) was further inves-

tigated through statistical analysis. A repeated measure ANOVA was

performed with Bonferroni correction.

Results: Significant differences were observed among different

device positions in the following video-based parameters: take-off

velocity, head entry distance, and entry difference between head and

centre of mass (p\ 0.005). Peak to Peak values for antero-posterior

linear acceleration and medio-lateral angular velocity were signifi-

cantly different only between the two extreme device positions (p\
0.005). No significant difference was found in the 5 m time duration

and in other biomechanical variables.

Conclusions: The Backstroke start is deeply affected by the use of the

newly adopted device. Although significant differences in starting

biomechanics were highlighted for different device positions, 5 m

time duration was similar in each condition; notably, the results

obtained are comparable with previous studies. However, the high

level of the subjects analysed may have influenced the final results

due to possible compensation strategies they might have adopted.

Nevertheless, when the device was set in a higher position, a better

time was performed by all athletes. It can be speculated that, with a

higher device setting, a more comfortable position could be achieved

and a higher propulsion force be applied by swimmers.
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Purpose: The aims of the present research were to analyse the effects

of long-term football training on the miRNAs skeletal muscle

expression in veterans football players (VPG) of and on the identifi-

cation of their putative targets involved in the longevity pathways.

Methods: miRWalk database was used to generate predicted and

validated miRNA-binding sites of known human genes1. The

expression of the identified putative targets were analyzed and vali-

dated by western blot analysis both in muscle biopsies from VPG and

in myoblast LHCN-M2 cells.

Results: We previously identified 14 miRNAs differently expressed

in VPG compared to active untrained subjects (control group; CG)

muscle (p\0.05)2; among them, miR-1303 and miR-548a2 showed

the highest significant score (p\ 0.01). Based on the intersection of

different algorithms runned simultaneously by miRWalk we identified

many putative targets of miR-1303 and miR-548a2. Among them, we

characterized BAG-2, a protein involved in ubiquitination of mis-

folded protein by CHIP, as a down-regulated species by miR-1303 in

human muscle and in LHCN-M2 cells3. Then, we identified PSMDs,

components of the 26S proteasome, involved in the ATP-dependent

degradation of ubiquitinated proteins as miR-468a2 target.

Conclusions: In conclusion, we demostrated, for the first time, that

miR-1303 and miR-548a2 expressions are regulated by long-term

football training in veterans’ muscle tissues and that their putative

targets are involved in protein quality control pathways. These results

contributes to the enlargement of knowledge on the molecular

mechanisms linking long-term training and longevity, through

autophagy pathways.
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Purpose: Aging induces an overall decline in muscle quality and

function and impaired tissue regenerative capacity. This physiological

process advances slowly with healthy aging and can be rushed by

concurrent diseases resulting in risk of developing disability, frailty,

and institutionalization in later life. Recently, capillaries have taken

on a leading role on the hypertrophic response to resistance exercise

(RET), both in young and older individuals. Type 2 diabetes (T2DM)

is a metabolic disease associated with a decrease in capillary density

and function, which may reduce the hypertrophic capacity following

exercise. Thus, the aim of this study was to indagate the angiogenic

and myogenic response to RET in a group of healthy and diabetic

older adults.

Methods: 19 healthy older adults (71.1 ± 4.3 years) and 11 diabetic

older adults (69.8 ± 3.4 years) underwent to 12 weeks of RET.

Muscle biopsies from vastus lateralis were obtained before and after

12 weeks of training. Immunohistochemical analysis was used to

quantify myosin heavy chain isoform expression, cross-sectional area

(CSA), satellite cell abundance (SC), capillary and pericytes content.

Pre and post study days also included a stable isotope infusion trial

wherein subjects ingested an essential amino acid (EAA) to test their

anabolic response.

Results: Following RET, only healthy older adults increased total

fiber CSA (p\0.05), and the results was driven by a specific increase

in fiber type II size (? 23%; p \ 0.05). Healthy older adults also

presented a higher capillarization compared to the T2DM pairs (p\
0.05), but training did not affect this parameter. Pericytes counts

increased in the healthy group, but the difference wasn’t significant.

SC was significant affected by T2DM condition a no effect of training

was detected. Ultimately, T2DM didn’t show any anabolic response

to EAA compared to healthy counterpart.

Conclusions: T2DM seems to be characterized by an anabolic

resistance and this may be due to a lower endothelial and SC function.

Unfortunately, 12 weeks of RET doesn’t seems to be sufficient to

reverse this condition.
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Muscle mitochondrial uncoupling and cardiac output

predict VO2PEAK during single-leg knee extensor

exercise
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Università Di Verona, Neuroscienze, Biomedicina E Del Movimento,
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Purpose: The dynamic single-leg knee extensor ergometer (SLKE) is

a model used to isolate the quadriceps exercising muscle. Accord-

ingly, even at peak exercise, the cardiac responses are not maximized

and the peripheral components (muscle mitochondria O2 extraction)

play a crucial role. In healthy populations, the maximal exercise is

usually limited by the cardiac output (CO), but during the SLKE

exercise, muscular exhaustion overcomes the cardiorespiratory limits.

This study aims to understand the relative contribution of the CO and

the muscle mitochondrial respiration during a maximal SLKE exer-

cise. We hypothesize peripheral components to predominantly

influence VO2peak during SLKE.

Methods: During a maximal incremental test (? 10 W/min) at a

SLKE, VO2peak of 20 young healthy subjects (10 M ? 10 F) was

assessed using a metabolic cart. Moreover, a muscle biopsy sample

from the vastus lateralis was taken from each participant, and mito-

chondrial respiration was analyzed by high-resolution respirometry.

CO, and mitochondrial Electron Transport Coupling Efficiency

(ETCE), Net Oxphos Capacity (NOC), Electron Transport Excess

Capacity (EC) were calculated.

Results: A multiple linear regression was calculated to predict

VO2peak based on CO, ETCE, NOC, and EC. A significant regres-

sion equation was found (F(4,13) = 64.26, p\0.001), with an R2 of

0.9519. Participants’ predicted VO2peak is equal to 3.308 ?

0.1034(CO, 4.02(ETCE) ? 0.01226(NOC, 0.0001476(EC), where CO

is expressed in L/min. CO (p\0.0001), ETCE (p = 0.001), and NOC

(p = 0.027) were significant predictors of VO2peak.

Conclusions: During SLKE, the VO2peak is highly influenced by CO

and muscle mitochondria O2 extraction capacity. Indeed, the increase

in VO2 is linearly associated with increases in CO and mitochondrial

respiration in the OXPHOS/ET state. Most importantly, we assessed

that VO2peak is inversely associated with the mitochondrial coupling

efficiency, usually influenced by ROS accumulation, protein secre-

tion, leak/slip partial coupling. The last point confirms in vivo studies

and suggests that mitochondrial uncoupling, as well as CO, play a key

role in VO2 consumption during maximal SLKE exercise.
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Different types of training protect muscles against

reactive oxygen species injury in LHCN-M2 human

myoblast cells
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Pasqualina Buono3
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Purpose: We investigated the effects of different types of aerobic/

anaerobic training on oxidative metabolism in the human LHCN-M2

myoblast cell line (1) and on their ability to protect from H2O2 injury.

Methods: Long-term trained ([ 3 years; C 180 min/week) healthy

young males (19–28 years) were recruited: swimmers (SW n.6),

bodybuilders (BB n.6), soccer (SO n.6) and volleyball players (VB

n.6). Blood samples were collected 8 h after the last training bout.

Human sera pool (HC) was used as untrained control. LHCN-M2

were cultured in growth (GM 15%FBS) or in differentiation medium,

DM, supplemented with 0.5% serum from trained subjects or HC

respectively, for 4d (2). The extracellular acidification rate (ECAR)

and the oxygen consumption rate (OCR), markers of glycolysis and

mitochondrial respiration, respectively, were measured by Seahorse

XFe96 analyser. OxPhos: basal respiration, ATP-linked respiration,

maximal respiration; Glycolysis: basal glycolysis and glycolytic

capacity indexes were calculated. LHCN-M2 cells were treated with 5

and 10 mM H2O2 in DM, supplemented with 0.5% serum from

trained subjects. ROS concentration was estimated by DCFDA/

H2DCFDA-Cellular ROS Assay Kit.

Results: ECAR and OCR rates were higher in LHCNM2 cells cul-

tured with GM compared to DM, supplemented with different sera (p

\0.001). Cells treated with sport trained sera showed a lower rate of

basal glycolysis compared to HC (p \ 0.05). Moreover, in the DM

cultured cells the ATP-linked respiration was higher in ‘‘mixed’’ (VB

? SO) and aerobic SW sports compared to HC-treated cells (p \
0.001 and p\0.01, respectively). After, H2O2 injury (5 and 10 mM

H2O2 windows) ROS production was lower in VB ? SO, BB and SW

treated cells compared to HC.

Conclusions: Our results suggested that the treatment with sport

trained sera induces a reduction in basal glycolysis and glycolytic

capacity in LHCN-M2. Furthermore, ATP-linked respiration is

increased by mixed-sport and SW treatment suggesting that a

decrease in proton leak may be an important cytoprotective mecha-

nism against ROS in LHCN-M2.
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The effect of dexamethasone and tumor necrosis factor-

A on gene expression, protein synthesis and sarcomere

arrangement in myotubes: shedding light on in vitro

models of skeletal muscle wasting
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Izzicupo1, Angela Di Baldassarre1
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Purpose: Physiological and pathological conditions may lead to

muscle wasting, a condition of unbalanced muscle protein degrada-

tion. In vitro models of muscle wasting are fundamental to study

stimuli and molecules able to reverse such a condition. Generally,

treatment with dexamethasone (DEX) or tumor necrosis factor-a
(TNF-a) are used as muscle wasting models; however, results are

controversial. Aim of this study was to describe the effect of DEX and

TNF-a alone and in combination on structural integrity, protein

synthesis and gene expression of myotubes after 24 h of treatment.

Methods: Differentiated C2C12 cells were treated with DEX (1 lM),

TNF-a (20 ng/ml) alone and in combination for 24 h. Modifications

of Myh1, Myh2, Mhy7, ACTA1 and DMD gene expression were

evaluated by qPCR, while a-actinin and myosin protein expressions

were analyzed by western blot and immunofluorescence.

Results: The muscle fibers diameter, sarcomere banding and sar-

comere protein expression were significantly affected by TNF-a, but

not by DEX treatment. These structural changes were not observed in

DEX ? TNF-a samples. At molecular levels, TNF-a treatment

determined a decrease of Myh2 and Myh1 mRNA levels, while DEX

significantly increases Myh7, Myh1 and DMD gene expression. In

DEX ? TNF-a, Myh1 expression was significantly higher than in

TNF-a treated myotubes. ACTA1 gene expression was not affected

by the treatments.

Conclusions: TNF-a, but not DEX, affected the skeletal muscle

morphology and sarcomere integrity. These negative effects were not

observed when cells underwent the combined DEX ? TNF-a treat-

ment, suggesting a protective role for DEX. The observation that

DEX increased the expression of genes encoding for structural pro-

teins, while TNF-a led to opposite trend, supports this hypothesis.

These results show that TNF-a, but not short term DEX treatment

may represent a model of muscle wasting. Nevertheless, further

studies are needed to investigate the molecular responses to these

molecules and to optimize models of skeletal muscle wasting.
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Whole-body cryotherapy treatment modulates

the innate immune response in non-professional football

players
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Purpose: Whole-body cryotherapy (WBC) is a recently widely

strategy used for muscle recovery after injury that can to activate

inflammatory response. WBC consists of short exposure, of about

2–3 min, to dry air at cryogenic temperatures up to -190 �C. The aim

of our study is to analyze WBC effects on metabolic, hormonal, and

immunological responses of non-professional football players

(NPFPs).

Methods: nine male NPFPs (age: 20 ± 2 years) on the same team are

recruited and, in particular, they played and trained each day before,

during, and after WBC treatment. We collected NPFPs blood samples

immediately before WBC and after 5 once-day sessions, then we

evaluated a set consisting of fifty analytes, including hormones pro-

file, hematologic parameters, and serum chemistry. We proceeded

with monocytes (Mo) phenotyping and then we investigated the

concentration of some plasmatic markers with anti-inflammatory

effects (IL2RA, IL1RN) or typically increased during inflammation

[CCL2, IL-18, free mitochondrial DNA (mtDNA)].

Results: WBC treatment (WBC-t) leads to a decrease not only in

mean platelet volume, mean corpuscular hemoglobin, and ferritin

levels, but also in testosterone and estradiol levels, even if they

remain within the normal ranges. This treatment is also responsible

for total Mo increased and, in particular, a reduction of classical Mo

has been demonstrated in parallel with an increase of non-classical

ones. Moreover, each Mo subset shows lower expression of CXCR4.

Considering pro-inflammatory molecules, IL1RA showed a tendency

to decrease, while IL1RN and IL18 decreased in plasma after WBC-t.

Conversely, circulating mtDNA levels appeared unaltered by

treatment.

Conclusions: The differences detected in monocyte subset after

WBC-t suggest that, in this condition, Mo could be redistributed into

the surrounding tissue. In addition, CXCR4 reduction in Mo subsets

could be due to their differentiation process. Hence, WBC could

promote Mo differentiation through a mechanism that is still

unknown. Since WBC seems to regulate the innate immune system in

the enrolled NPFPs, it could have a role in tissue repair beyond a

beneficial anti-inflammatory effect.
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Fast or slow start? The role of running strategies

in triathlon
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Purpose: To investigate the impact of different running intensity

distributions on the physiological parameters after a variable cycling

fraction (triathlon-specific) in sprint triathlon format.

Methods: Thirteen well-trained triathletes (age 36.4 ± 10.8 yy, height

174.8 ± 7.9 cm, mass 70.6 ± 11.1 kg; V’O2max 62.4 ± 8.9 mil min-

1 kg-1; mean ± SD) attended the laboratory five times in order to

complete two incremental tests and three subsequent experimental

sessions that mimed different intensities distribution in triathlon race.

Experimental sessions were realized in a randomized order and dif-

ferentiated by the speed of the 1st running kilometer: SS (slow-start)

starting at 95% of vVT2; C (constant) starting at vVT2 and FS (fast-

start) starting at 105% of vVT2. Measurement of physiological

variables like V’O2 and HR were recorded throughout the whole

cycle-run session. BLa- and ratings of perceived exertion (RPE) were

recorded at end-bike, 1st, 3rd, 5th and end-run time point.

Results: A meaningful difference was found between the 1st Km of

SSRP and FSRP in V’O2 (SE = 0.58, P = 0.0005), BLa- (SE = 0.21, P

= 0.0097), HR (SE = 1.23, P = 0.0011) and RPE (SE = 2.83, P =

0.0047) values. BLa- had a decreasing trend in all conditions from the

end-bike to the end-run time point. No differences in these parameters

in-between protocols was found at the end of the running bout

whatever the condition.

Conclusions: Significant differences in physiological parameters

were found mainly on the 1st kilometer of the running bout. These

findings are important for athletes (in particular triathletes) to deter-

mine the optimal racing strategy and to focus on the best training

Methods to perform in medium duration efforts.
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Purpose: Velocity-based training(VBT) is an objective method of

autoregulation utilized to monitor the intensity of a lift(1).Perception

of bar velocity(PV) is a subjective parameter shown to be valid in

estimating velocity during resistance exercises(2,4) and useful when

training without specific devices. The aim of this study was to

investigate if PV can be improved through specific training sessions

and if it differs between exercise modalities.

Methods: Eleven resistance trained participants(27 ± 5 years;78 ±

9 kg;180 ± 6 cm) completed two 1-RM tests (bench press(BP) and

back squat(Sq)).Thereafter, before(pre-test) and after(post-test)

5-week of specific training (10 sessions, 2 day/week) their PV was

assessed with 5 blinded loads in random order.For each load athletes

were asked to perform 2 reps and report their PV using the velocity

scale validated by Bautista et al.(Vp)(3).During the 5-week of training

they received visual and auditory feedback while performing different

loads and viewed the scale at the end of each set.Mean propulsive

velocity(Vr) of the barbell was recorded by a linear position trans-

ducer(Vitruve).Spearman’s rho correlation coefficients(rs) were used

to determine interrelationships between variables.A simple linear

regression analysis was performed using Vr as the criterion variable

and Vp as the predictor variable.Delta score(ds) represents the dif-

ference between Vp and Vr.Bland–Altman plots were constructed to

explore the agreement between variables. Friedman test and Wil-

coxon signed-rank tests were used to identify any differences in ds

between exercises and loads.

Results: Positive correlations between Vp and Vr found in pre-test

(Sq:rs = 0,820, p \ 0,01, BP:rs = 0,860,p \ 0,01) increased in the

post-test (Sq:rs = 0,930,p\0,01, BP:rs = 0,881,p\0,01).In the pre-

test, Vp and Vr showed coefficient of determination(R2) values of

0,62(Sq) and 0,69(BP);In the post-test:0,81(Sq) and 0,77(BP).Fried-

man test confirmed that ds was consistent across exercises.Wilcoxon

tests showed significant differences(p\0,05) between dsBP(pre-test)

and dsBP(post-test).Moreover, significant differences in ds were

found between loads(p\ 0,05) in the BP.

Conclusions: Data reveal a more precise PV in Bp compared to Sq in

the pre-tests and a greater improvement in the PV during Sq with

training. Moreover, this study demonstrates that PV can be improved

and thus improve the accuracy of the estimation. With this in mind,

athletes can regulate their load based on PV even with no specific

devices.
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The effects of uphill and downhill high-intensity

interval training on running performance

in recreational runners
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Purpose: Despite the lack of scientific evidence, uphill high intensity

interval running is considered a milestone in increasing runner’s

lower limb strength through specific adaptations. However, recent

scientific literature proposed downhill running as a type of specific

eccentric stimulus for increasing strength parameters and running

economy. The aim of this study was to evaluate the effect of uphill

high intensity interval treadmill training (UHIIT) and downhill high

intensity interval treadmill training (DHIIT) protocol on strength and

physiological parameters connected with running performance.

Methods: Fourteen recreational runners were recruited to take part in

the study and were randomly assigned to UHIIT (n = 7; 43.0 ±

5.4 years; Vo2max 56.0 ± 5.7 mlo2 min-1 kg-1) and DHIIT (n = 7;

44.4 ± 10.3 yy; Vo2max 54.7 ± 7.9 mlo2 min-1 kg-1). Before and

after a training period of 6 weeks based on 3 running sessions/week,

maximal oxygen uptake (Vo2max), the velocity at Vo2max (vVo2-

max), maximal voluntary contraction (MVC), maximal dynamic force

(1RM) and Running Economy (RE) were evaluated.

Results: The UHIIT group have showed significant increases (p \
0.05) in Vo2max, vVo2max and 2 km running performance, while

DHIIT group showed significant increases (p\0.05) only in Vo2max

but significant decrease (p\0.05) on 2 km running performance. No

differences were found in RE and strength parameters in any groups.

Conclusions: The results of this study indicate that in recreational

runners, uphill high intensity interval training (UHIIT) causes

increases in metabolic but not strength parameters. Moreover,

downhill high intensity interval training (DHIIT) appears to be a safe

method in terms of avoiding injuries but not useful for enhancing

running performance.
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Could the addition of sport-specific interactions be

beneficial on agility and strength performance

assessment in football academies? A variation

of the Illinois test
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Purpose: The agility and strength performances gradually improve

during the growth, though in a nonlinear way [1]. Nonetheless, such

performances are increasingly required in early-age football acade-

mies, so the attention to the assessment methodologies. Currently, the

assessment is often limited to sliced tests without sport-specific

conditions. For example, many agility tests in football are executed

without ball or opponents. The aim of the study is to assess agility and

strength performances in different aged players with the introduction

of a ball variable. The hypothesis of the study was that the execution

time of both agility and strength tests would decrease with growth and
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that the addition of a ball variable would increase the level of detail of

the agility test.

Methods: One hundred forty academy football players were enrolled.

The players were grouped based on their age to under 6 (n = 12),

under 8 (n = 28), under 10 (n = 25), under 12 (n = 24), under 14 (n =

24), and under 16 (n = 27) players. The tests performed were: 1)

Illinois test (IT); 2) Illinois test with ball (ITB); 3) Hexagon test. The

time elapsed for each test was recorded. A repeated measure ANOVA

with age category as a between-subject factor was performed to

investigate the differences in Illinois test times with and without ball.

A determination coefficient r2 was used to investigate the association

between Illinois with and without ball and Hexagon test.

Results: The results comparing the Illinois tests with and without ball

showed a consistent difference in the execution time up to under 8.

From the Under 10 on, the times were comparable. While, after

8 year-age the difference decreased (n.s.). When analysing the ball

effect differences were found up to Under 8 without ball and up to

Under 10 with ball. The coefficients of determination were r2 = 0.71

and r2 = 0.79 for IT and ITB, respectively.

Conclusions: A cut-off for agility was found at Under 8 category for

both IT and ITB. This is in line with current literature on learning and

developing phases in football. The ITB also showed differences for

Under 10 category and was more explicative of the Hexagon test. For

these reasons, the ITB variation might be useful in young football

players assessment due to the combination of agility, ballistic, and

strength performance.
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Purpose: Muscle quality index (MQI), which is expressed as muscle

strength per unit of muscle mass, has received a great attention by

scientific literature as it better reflects muscular conditioning than

muscle strength and mass separately [1]. Considering that male (MF)

and female (FF) firefighters work side by side performing the same

tasks and muscle strength is a critical factor in firefighters’ duties [2],

the aim of study was to analyze possible sex differences in MQI.

Methods: Anthropometric (height, weight, and BMI), body compo-

sition (Skeletal Muscle Mass, SM) and fitness (handgrip) parameters

of 10 (FF = 5; MF = 5) Italyn firefighters’ recruits (Age: 37 ± 3 years;

BMI: 24 ± 3 kg/m2) were measured. The MQI was calculated

dividing the value obtained with the handgrip test by the SM

estimated with the bioimpedance analysis. Unpaired t test was used to

evaluate differences (p\ 0.05) between sex in all parameters.

Results: The results showed that there were no statistical differences

in age between sexes (MF: 38 ± 3 years., FF: 37 ± 3 years.). On the

contrary, significant differences (p \ 0.05) were found in anthropo-

metric (MF: 81 ± 13 kg, 173 ± 5 cm, 26 ± 2 kg/m2; FF: 56 ± 3 kg,

163 ± 4 cm, 21 ± 2 kg/m2), body composition (MF: 38 ± 2 kg; FF:

22 ± 1 kg) and strength (MF: 56 ± 4 kg; FF: 30 ± 2 kg) parameters

between sex. MQI values were significantly different (p \ 0.0001)

between MF (2.4 ± 0.1) and FF (1.3 ± 0.1).

Conclusions: Although muscle mass may be a major contributor to

the production of strength, however muscle quantity is not synony-

mous with muscle quality. According to the reference values of

Barbat-Artigas et al. [1], our study found low value of muscle quality

in FF and normal value in MF. Implementing specific training pro-

grams is important to decrease the injury risk and increase job

performance in firefighters with reference to FF.
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Purpose: As a matter of fact, fitness profiling of elite football players

consists of a holistic monitoring with anthropometric and physio-

logical criteria, influenced by nature and nurture. With this study, we

aimed to evaluate inter and intra-seasonal differences and the influ-

ence of playing position on a set of training and fitness metrics, during

the last step to entry in professional soccer.

Methods: Sample consisted of 74 male football players (Mdn of age:

18 years; BMI: 22.4 ± 1.3 kg/m2) from the U20 team of an elite

Italyn society, tested both at beginning, during and after three con-

secutive sport seasons. The team of coaches and trainer remained the

same across the years, and the training plan and playing style were

tailored to the characteristics of the players across seasons. Players

underwent anthropometric measurement and were tested for a set of

performance tasks; in addition, the GPS-derived measures of meta-

bolic power (MP) and equivalent distance index of every athlete were

analysed. A number of linear mixed models were conducted, and

participants were considered as the random factor, with random

intercept.

Results: Players of the second season performed the worst in Mog-

noni test (p \ 0.001, R2 = 0.20), and no differences emerged for

counter movement jump and anthropometrics. The training load was

different across seasons, as equivalent distance index decreased

almost linearly (p\0.001, R2 = 0.53) from the first to the last season.

The model selection criteria revealed Bosco-Vittori test achieved the

best fit. BMI increased (p \ 0.001, Cohen’s f = 0.45), and fat mass

decreased (p = 0.029, f = 0.18), from the beginning to the end of the
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sport season; the same result was achieved for counter movement

jump (p = 0.035, f = 0.16), but with different intra-seasonal trends (p

\0.001, f = 0.29). MP was almost significantly higher in midfielder

(p = 0.054, R2 = 0.12).

Conclusions: Differences in team characteristics and training plans

emerged from several perspectives. Prospectively, a network

approach in modelling performance metrics in sports team could

unveil original interconnections between performance factors, likely

adding novel insights for training plan and tactical strategies. In

addition, authors advice for multiparametric longitudinal assessments

and a huge database of sports data for paving talent identification.
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Gender specific equation to estimate peak oxygen

uptake in female patients with cardiovascular disease
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Purpose: Women continue to be labeled as a ‘special population’ in

many guidelines related to cardiovascular disease (CVD), which

remains the leading cause of death in women. The aim of this study

was to develop a specific prediction equation for estimating peak

oxygen uptake (VO2peak) based on a moderate 1-km treadmill

walking test (1 k-TWT), in female patients with cardiovascular

disease.

Methods: 84 female patients, aged 68 ± 10, completed a ramp-like

protocol cardiopulmonary exercise test (CPX) for directly measured

VO2peak and a 1KTWT using a self-regulated intensity of 11 to 13 of

20 on the Borg Scale to estimate CRF (eCRF). The data from the two

tests were used to develop an equation for estimating VO2peak (mL/

kg/min) using best subsets multiple regression analysis including age,

body weight, height, body mass index, and mean and maximal

walking speed during the 1 k-TWT. Data were analyzed by the

D’Agostino-Pearson test for normal distribution. The equation

obtained was then validated using Pearson product moment correla-

tion, spread standard error (SEE) and paired Student t-test to compare

measured and estimated VO2peak. To evaluate the agreement

between the prediction equation and directly measured VO2peak, an

intraclass correlation coefficient (ICC) estimate was calculated. The

level of statistical significance was set at P\ 0.05.

Results: Data analysis included the results of 75 subjects. Multiple

regression analysis showed that age, body mass index, walking speed,

were the most powerful predictors of VO2peak. The comparison

between measured and estimated VO2peak values yielded a multiple

correlation of R = 0.82 (P \ 0.001), and there were no significant

differences between measured and estimated VO2peak.

Conclusions: The equation developed from the 1 k-TWT accurately

predict VO2peak in female patients with cardiovascular disease. The

model may represent a feasible, low cost, and simple tool for indirect

estimations of cardiorespiratory fitness in an outpatient setting when

CPX is not available. The current results may therefore be useful in

providing a sex-specific approach to managing CVD in women.
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Dipartimento Di Neuroscienze E Riabilitazione, Ferrara, Italy1

Purpose: Progressive ageing of the population has highlighted the

importance of the relationship between physical function and frailty

in patients with chronic disease. Among the manifestations of coro-

nary artery disease (CAD) include reduced physical function resulting

in impaired exercise tolerance, reduced capacity to perform daily

activities, and higher rates of disability. The aim of this study was to

assess the association between exercise capacity and grip strength

(GS) in a cohort of elderly patients with CAD.

Methods: 65 outpatients (aged 75 ± 6 years) participating in an

exercise-based secondary prevention program were included. Exer-

cise capacity was assessed through the estimation of maximal oxygen

consumption (VO2peak) and the measurement of walking speed (WS)

by performing a submaximal Treadmill Walking Test. GS was eval-

uated in the dominant arm using a hand-held dynamometer.

Results: Subjects were subdivided into two groups based on the WS

measured at enrollment. Patients with higher VO2peak and WS val-

ues exhibited significantly higher GS (p\ 0.01) and weekly Leisure

Time Physical Activity (wLTPA)(p\0.01). Furthermore, higher GS

levels were modestly correlated with higher of VO2peak values (r =

0.56, p\0.01) and WS (r = 0.62, p\0.01) and inversely associated

with age (r = -0.42, p\0.01). To analyze the influence of age on GS

levels, the study population was subdivided into two groups (Younger

B 74, Older [ 74) on the basis of the median age. Older FW had

higher GS levels than older SW (p \ 0.01). This observation was

confirmed by multiple regression analysis (p\ 0.01), where GS was

strongly associated with WS (p \ 0.01) and age (p = 0.01), while

other variables were not.

Conclusions: The main results of this study were the significant direct

relationships between GS and WS and between GS and VO2peak.

The assessment of these parameters was feasible and well tolerated.

Preliminary results suggest that regular walking activity performed at

higher average WS can help to maintain physical function in elderly

patients with cardiovascular disease.

References

Sport Sci Health (2021) 17:1–137 53

123



1. Grazzi G, et al. Improved walking speed is associated with lower

hospitalization rates in patients in an exercise-based secondary

prevention program. Heart 2016.

2. Seong JY et al. Association Between Aerobic Exercise and

Handgrip Strength in Adults: A Cross-Sectional Study Based on

Data from the Korean National Health and Nutrition Examination

Survey (2014–2017). J Nutr Health Aging 2020.

116

Two-month exercise-based biocircuit program

increases muscle strength and cardiorespiratory fitness

in cardiac patients
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Purpose: Regular practice of aerobic exercise, associated with

resistance training has been highly recommended by current inter-

national guidelines as an important part of cardiovascular

rehabilitation/secondary prevention (CR/SP) programs. Latest evi-

dence demonstrate how physical activity prescription could impact on

the reduction of hospitalization and mortality and on an improvement

of the quality of life. Aim of this work was to assess the effect of

2-month supervised exercise-based sessions, on muscular strength

(MS) and on cardiovascular fitness (CRF) in a cohort of cardiac

patients.

Methods: 18 patients aged 60(± 11) years, were involved in a CR/SP

program. All patients at baseline (T0) performed a moderate and

perceptually regulated (11–13 on the 6–20 Borg scale) treadmill

walking test to estimate oxygen uptake (VO2). Furthermore, maxi-

mum strength of upper and lower limbs was assessed through an

isokinetic test. The program was carried out by using BIOCIRCUIT

equipment (by Technogym), alternating aerobic and resistance

training, for 45 min, 2/3 times per week. BIOCIRCUIT represents an

innovative training system, allowing trainers to programme and

modify training loads. Patients performed a reduced eccentric con-

traction at 70% of the predicted concentric, evaluated during the first

test. All physical evaluations were performed both at the baseline(T0)

and at the end of the program (T1).

Results: Primary outcome was the improvement of MS assessed

through physical tests. More in detail, there was a significative

increase in all the tests: Chest Press (D 4.1 ± 5.7 kg) (P\0.01), Low

Row (D 9.5 ± 11.2 kg) (P\0.01), Shoulder Press (D 2.9 ± 4.9 kg) (P

\0.01), Leg Press (D 34.0 ± 21.1 kg) (P\0.01), Leg Extension (D
15.4 ± 10.2 kg) (P\ 0.01), Leg Curl (D 10.8 ± 9.2 kg) (P\ 0.01).

Secondary outcome was the improvement of CRF based on the

walking test results, in terms of VO2 (D 1.7 ± 2.2 ml/kg/min) (P =

0.01).

Conclusions: The proposal of this circuit training was well tolerated

from all the subjects. This type of physical intervention was indi-

vidualized and based on the patient’s perceived exertion. Results has

demonstrated a general improvement of MS and CRF after 2 months.

This evidence could reinforce the importance of physical activity

prescription and demonstrate the efficacy of a novel validated training

system even in cardiac patients.
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Purpose: High sensitivity cardiac troponins I (hs-cTnI) and T (hs-

cTnT) and natriuretic peptides (BNP and NT-proBNP) are universally

recognized as biomarkers of cardiac damage in patients with acute

coronary syndromes and heart failure respectively. The high sensi-

tivity Methods for cardiac biomarkers have provided many answers

to fundamental pathophysiological and clinical questions in patients

with heart disease. Less information is available on their significance

in healthy athletes after high intensity exercise. The aim of this study

was to evaluate hs-cTnI and NT-proBNP in highly trained runners

after a 50 km ultramarathon.

Methods: We have enrolled 20 highly trained male athletes who have

run a 50 km ultramarathon. Blood samples were collected 2 h before

the start of the race (T0) and 20 min after the end of the race (T1).

The blood concentrations of hs-cTnI and NT-proBNP measured

before the race were within reference intervals in all runners.

Results: Hs-cTnI significantly increased after the end of the race

(median: 19 ng/L [IQR: 12.5–25.75] versus 6 ng/L [IQR: 4.25–8.0]; P

\ 0.001), in three cases over the upper reference limit (URL) of

34 ng/L. NT-proBNP also significantly increased (median: 78 ng/L

[IQR: 68.25–87.75] versus 22 ng/L [IQR: 18.25–26.75]; P\ 0.001).

Three other athletes reached concentration over the URL (125 ng/L).

Conclusions: Our study showed a significant increase in hs-cTnI and

NT-proBNP in highly trained athletes after a 50 km ultramarathon

race, with 30% of runners showing values of cardiac biomarkers

above URL after the race. More studies are needed to better under-

stand the effects of intense exercise on the heart of trained athletes

and their potential clinical significance.
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Purpose: The aims of this study was to evaluate the long-term ben-

efits of cardiovascular rehabilitation in patients with chronic

peripheral obliterating arteriopathy (AOCP).

Methods: 17 AOCP patients were analyzed (medium age was 69,5).

All of the patients underwent a treadmill test according to the Gardner

Test (GT). The experimental protocol, lasting 24 weeks, was

administered with the same modalities of the GT, by increasing the

training load in which the speed is constant and the inclination

increases of 2% every 2 min. All patients were instructed to identify,

during training sessions, the ischemic threshold and therefore to

modify the working parameters to independently manage daily

activities, to avoid the appearance of absolute claudication. To

evaluate the speed that the patients sustained the following criteria

were considered: the relative claudication (when the patient started to

feel pain) and the absolute claudication (the beginning of ischemic

pain). The following parameters were compared during peak physical

activity during the first and last GT: the duration of physical activity,

the inclination and the speed of the treadmill.

Results: Concerning the duration of the test, at the pre GT, 40% of the

patients were able to reach 20 min of physical activity, 30% reached

30 min and the remaining 30% reached 40 min. In the post GT, 100%

of the patients were able to continue without reaching ischemic levels

undergoing 40 min of physical activity. Considering the treadmill’s

inclination, in the pre GT, 76% used an inclination reaching 0 to 4,

18% reached an inclination of 8 and 6% reached an inclination of 10.

However, during the post GT 12% of patients used an inclination

between 0–4, 76% reached an inclination of 8 and the remaining 12%

reached 10. Valuating the treadmill’s speed, in the pre test 59% of the

patients involved used a speed of 0–3,5 km/h, 35% reached 4,5 km/h

and 6% reached 5,5 km/h. In the post test, 12% reached the speed of

3,5 km/h, 26% reached 5,5 km/h, 35% reached the speed of 6,5 and

the remaining 27% reached 8,5 km/h.

Conclusions: The cardiac rehabilitation assumed a primary role

within the therapeutic strategies and the secondary prophylaxis in

vasculopathy patients. The GT was found to be effective in improving

the driving range and therefore the quality of life of subjects with

peripheral arterial disease, allowing them to acquire the ability to

recognize and prevent any recurrence of cardiovascular symptoms.
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Purpose: The aim of this study was to evaluate a machine learning

methodology for the prediction of cardiovascular risk in a large

sample of football players. In particular, we tested whether resam-

pling could improve classification performances in an imbalanced

dataset.

Methods: A large sample of Croatian male adults, playing football at

a competitive level, was assessed during sport medical examinations,

from both an anthropometric and clinical point of view. In particular,

the athletes were examined by means of electrocardiography (ECG).

In case of a positive outcome, the athlete was denied medical clear-

ance for competitive sport practice, and eventually underwent further

examinations. As expected, the large majority of the tested individ-

uals were negative. Therefore, the collected data presented an evident

class-imbalance. A set of machine learning algorithms, including

resampling, was applied to the dataset, in order to predict the class of

the athletes, as either positive or negative. In particular, the majority

(i.e. negative) class was undersampled, while the minority (i.e. pos-

itive) class was oversampled. Results were compared with ECG

outcomes. Classification performances were evaluated by means of

some standard metrics.

Results: Resampling techniques determined a substantial improve-

ment of classification performances, even if not equally in all the

considered algorithms.

Conclusions: Machine learning provides a useful set of classification

tools, which can be used to assist medical diagnostic, especially in the

prediction of cardiovascular risk in football players. In case of class

imbalance, as it is often the case with clinical dataset, where the

positive (i.e. more interesting) individuals represent the minority

class, resampling can effectively improve prediction performances.
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Purpose: High-altitude trekking provides a unique ecological model

for exploring extreme environments and the response of humans

subjected simultaneously to physical activity and hypobaric hypoxia.

The ‘‘Kanchenjunga Exploration & Physiology’’ project investigated

several aspects of adaptive physiology to hypoxia and physical

activity.

Methods: The experimental subjects completed a combined circuit of

300 km length, for a total of 110 h of walking across 19 days, along a

demanding route with over 16,000 m of vertical displacement in the

Himalayas. The project investigated adaptive physiological responses

to trekking throughout low (500–2000 m), moderate (2000–3,000 m),

and high (3000–5500 m) altitudes, by two experimental groups

composed by six healthy Caucasian lowlanders and six healthy

Nepalese porters.

Results: Among a plethora of results, it was found that altitude

trekking caused a transient reduction in body fluids and muscle mass,
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despite adequate protein intake. Near-infrared spectroscopy (NIRS)-

derived parameters, i.e., Tot-Hb and tissue saturation index (TSI),

were gathered at rest and after bouts of 3-min resistive exercise, both

in the quadriceps and in the forearm muscles. TSI decreased with

altitude, particularly in forearm muscles (from 66.9 to 57.3%), rather

than in quadriceps (from 62.5 to 57.2%); Nepalese porters achieved

greater values in thigh TSI than Italyn trekkers. Tot-Hb was increased

after exercise. At altitude, such increase appeared to be higher in the

quadriceps. We reported a disentanglement between serum ferritin

(sFER) and Vit D temporal relationships in response to hypobaric

hypoxia exposure, with respect to other pieces of evidence about

inflammation or poor iron status. The observed reduction of sFER

levels was related to altitude per se as inflammation or anemia were

medically excluded. sFER, therefore, may act as a primary factor in

the examination of hypobaric hypoxia in field studies. Nocturnal,

rather than diurnal, cardiorespiratory function was affected by altitude

hypoxia.

Conclusions: In the context of typical respiratory adaptation, even in

the absence of a specific mechanistic analysis, we suggest that a

decrease in metabolism could reverse the hypoxia-related adaptive

augmentation of breathing rate. Several differential responses might

be a consequence of the long-term adaptive memory due to the fre-

quent exposures to altitude. High-altitude physiology should take

advantage of ecological models for providing novel and original

insights.
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Purpose: The aim of this study was to determine the independent and

combined effects of exposure to hypoxia and cold on the physio-

logical and perceptual responses to submaximal and maximal

exercise.

Methods: 10 trained male subjects (age 27.6 ± 4; weight 71 ± 6 kg,

VO2max: 66 ± 4 mL/kg/min) randomly performed an incremental

test to exhaustion on a motorized treadmill (slope: 25%) under four

different environmental conditions: Normothermic Normoxia (NN:

18 �C, 20.9% FiO2), Normothermic Hypoxia (NH: 18 �C, 13.5%

FiO2), Cold Normoxia (CN: -20 �C, 20.9% FiO2) and Cold Hypoxia

(CH: -20 �C, 13.5% FiO2). Physiological (HR, La, SpO2) and per-

ceptual (RPE, Thermal Sensation (TS)) variables at maximal

workload (WL) were evaluated, and WL, HR and RPE at the first and

second lactate thresholds (LT1, LT2) determined for each condition.

Results: Main effects of cold (p \ 0.05) and hypoxia (p \ 0.05),

without interaction effects (p [ 0.05) were found on maximal WL

(NN: 6.8 ± 0.7, NH: 5.6 ± 0.5, CN: 6.7 ± 0.7, CH: 5.4 ± 0.5 km/h)

and HR (NN: 191 ± 7, NH: 182 ± 10, CN: 185 ± 8, CH: 176 ±

8 bpm). Both hypoxia and cold decreased TS values (p \ 0.05) at

maximal exercise-intensity, whilst no differences in La and RPE were

detected. WL and HR at both LT1 and LT2 significantly decreased

with cold (p\0.05) and hypoxia (p\0.05), with no interaction effect

(p [ 0.05). Finally, an interaction effect (p = 0.03) on RPE at LT1

(NN: 49 ± 6, NH: 39 ± 10, CN: 50 ± 7, CH: 30 ± 12) and a main

effect of hypoxia on RPE at LT2 (NN: 65 ± 4, NH: 591 ± 9, CN: 66

± 7, CH: 54 ± 11) were reported.

Conclusions: Hypoxia and cold determined an impairment in per-

formance (decreased WL), physiological (decreased HR) and

perceptual (impaired TS) variables at maximal intensities, but no

amplification effect was seen when combining the two environmental

stressors. Furthermore, changes in WL, HR and RPE at LT1 and LT2

suggest cautious application of lactate thresholds for exercise inten-

sity prescription in hypoxic and cold environments.
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Purpose: Nowadays, patients can do almost all kind of sports after

transplantation, even high altitude mountaineering [1]. We aimed to

evaluate physical performance and changes in cardiopulmonary

parameters (CPET) of transplant recipients during both real and

simulated acute exposure to high altitude.

Methods: A group of 4 transplant (3 lung and 1 kidney) recipients

and a cystic fibrosis patient were tested with a CPET during walking

on an inclined (25%) treadmill both in normoxia (N) and in hypoxia

(H) (4050 m). Prediction of the susceptibility to acute mountain

sickness (AMS) was determined 20–30 min after exposure to the

simulated hypoxia trough arterial oxygen saturation (SpO2)[2].

Thereafter, the subjects attempted a two-days high altitude expedition

to Capanna Margherita (4554 m), where we monitored SpO2 at dif-

ferent altitudes and symptoms of AMS were reported.

Results: Maximal vertical speed (N: 950 ± 233; H: 631 ± 170 m*h),

maximal oxygen consumption (N: 42.2 ± 10.8; H: 29 ± 6.2

mlO2*min-1*kg-1), maximal heart rate (N: 162 ± 24 H: 149 ±

26 bpm) and minimal SpO2 (N: 92 ± 7 H: 81 ± 4%) were lower (P\
0.05) in the simulated altitude CPET. Two subjects resulted suscep-

tible to AMS during the simulated exposure, but only one of them

experienced AMS during the expedition (at 4554 m). Two subjects
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reached the summit (the cystic fibrosis patient and the kidney recip-

ient) with a mean SpO2 of 77.5, similar to that measured on a group

of control subjects. One subject stopped at 3700 m due to abdominal

pain while two of them withdrew at 4000 m due to cold related

problems.

Conclusions: Contrary to other studies on transplant recipients with

longer time of adaptations to high altitude [1], [3] we observed a

lower rate of success during a two-days expedition. However, we can

speculate that a stable patient with cystic fibrosis or after an organ

transplantation, if properly trained, can achieve high altitude even

with an acute exposure.
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Purpose: While regular training induces beneficial effects by stimu-

lating the expression of antioxidant mechanisms, an inadequately

intense exercise can be detrimental. Reactive oxygen species (ROS)

increase during exercise, creating a redox imbalance towards oxida-

tion [1] and, potentially, cellular damage. Normobaric and hyperbaric

oxygen (HBO) breathed while not exercising previously showed to

induce antioxidant enzymes [2], but literature is still poor. This study

tested the effectiveness of oxygen breathed (O2) at different mixtures

and pressures in mitigating oxidative stress.

Methods: 22 well-trained, adult athletes from different disciplines

were included and assigned to 5 groups: controls; 30%, or 50% O2;

and 100% O2 at 1.5 or 2.5 ATA. Subjects trained at least 3 times/

week, and a total of 20 treatments were administered every other day.

Samples of venous blood, saliva, and urine were obtained at basal

state (T0), at the end of treatments (T1), and 1 month after the end

(T2). ROS production, antioxidant capacity (TAC), lipid peroxidation

(8-isoPGF2), total and reduced aminothiols (cysteine—Cys; cys-

teinylglycine—CysGly; Homocysteine—Hcy; and glutathione—

GSH), creatinine, neopterin and uric acid concentrations were

determined.

Results: Treatments with both 30% and 50% O2 mixtures and both

HBO groups showed an increase in ROS levels and lipid peroxidation

(T1), along with a decrease in TAC (T1) and counterbalancing ROS-

related damages at T2. Changes in total CysGly and Hcy concentra-

tion were recorded at T1 after treatments of 50% O2 mixtures.

Furthermore, 50% O2 and both HBO at 1.5 and 2.5 ATA showed a

higher level of total and reduced GSH (T2) resulting from a positive

shift in redox balance towards a more reduced state. Increase in

neopterin concentration were observed at T1 in breathing 50% O2 and

HBO 2.5 ATA, followed by a slow return to basal levels, and between

HBO treatment 1.5 and 2.5 ATA at T1. No differences were found in

renal function biomarkers in all treatments.

Conclusions: The results suggest that HBO at 1.5 and 2.5 ATA

similarly induce protective mechanisms against ROS, despite the

latter could expose the body to higher ROS levels and neopterin

concentration. The increase in total and reduced GSH indicates that

redox status has been positively unbalanced towards the reduced state

and capable of contrasting ROS damages. Further applications should

be investigated in the future, especially targeting frail or sarcopenic

subjects.
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Purpose: Fluidity is a multi-parametric aspect of movement; its

quantification and the evaluation of its variability may guide the

performance evaluation, training and rehabilitation decisions. There-

fore, this study’s primary goal was to establish whether a quantitative

measure of fluidity through a single wearable MIMU was accurate

enough to highlight meaningful differences between advanced and

novice athletes.The secondary goal was to highlight intra-individual

differences of fluidity between various parts and subsequent repeti-

tions of the same track.

Methods: Seventeen parkour participants, subdivided into two groups

based on their expertise, were recruited. A wearable inertial mea-

surement unit was worn on the back of the pelvis by each participant

during three sequential repetitions of a specially created parkour

routine. Two fluidity parameters, namely smoothness and hesitation,

were considered. Smoothness was calculated as the number of

inflexions on the so-called jerk graph. Hesitation was defined as the

percentage of the drop in the CoM velocity.

Results: The smoothness is an encouraging parameter to quantita-

tively estimate the fluidity of movement in an acrobatic sport like

parkour. In particular, it resulted significantly lower in advanced

athletes (mean: 126.4; range: 36–192) than in beginners (mean:

179.37; range: 98–272) during the wall run’s parkour movement

(Kruskal Wallis; p = 0.02). Moreover, a qualitative analysis of hesi-

tation showed that beginner athletes tend to produce more prominent

velocity drops and negative deflection than more advanced athletes.

Conclusions: A MIMU-based system allows measuring fluidity and

assessing its variability, providing unique data about sports perfor-

mance, potentially beneficial to guide and evaluate the training and

rehabilitation process.
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Purpose: Weightlifting technique has always been evaluated through

kinematic software, by describing the movement externally. Internal

load has always been described by the athlete’s own sensations. The

aim of this study is to focus on using Infrared Thermography (IRT) to

describe the internal load of the muscle, in order to assess the athlete’s

technique and the thermal response of muscles in relation with

workload.

Methods: Five weightlifters, 3 M and 2 F, were asked to perform

three lifts of snatch and later three lifts of clean and jerk, at 60–70-

80% of 1RM (Repetition Maximum), in front a FLIR SC540 infrared

camera placed 3 m from the target. Participants were asked to avoid

smoking and using creams that could affect thermal response of the

skin. Tests were carried out in a gym respecting guidelines about the

use of IRT, with an environmental temperature of 23 �C and humidity

between 40–70%. Male participants were asked to wear only shorts;

female participants wore also training clothing. Participants who

needed wrist bandages were allowed to use them. Thermal images and

videos were recorded and processed with Research IR Max FLIR

software.

Results: Results showed how an incremental correlation between

muscle activation and 1RM load exists and is possible to analyse by

IRT. The more the subjects went up with loads percentage, the more

their muscle temperature raised. Moreover, results suggested that

more experienced athletes (more than 4 years of weightlifting prac-

tice) with the same load, were able to increase their temperature less

than the less experienced athletes. It was also shown that in a sym-

metric task, the presence of thermal asymmetries can lead to technical

issues for athletes and, in worst cases, in pain.

Conclusions: It was possible to demonstrate that IRT is a valid tool to

assess internal load as suggested from previous studies, not only in

aerobic efforts but also in highly anaerobic ones, such as Olympic

weightlifting and is possible to track muscle activation with it. In a

symmetric effort, it is possible to look for thermal asymmetries that

could describe not only a possible injury, but also a technical error.
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Purpose: Breast cancer (BC) is the most common cancer in women

worldwide responsible for 685.00 deaths in 2020, with approximately

10% developing metastases within 5 years of early diagnosis (1).

Recently, epidemiological studies reported the benefits of a regular

training program, mostly aerobic, in cancer prevention; the effects of

adapted football training in BC survivors were also evidenced (2,3).

The aim of this project was to investigate the effects of football

training on BC cell migration in in-vitro system.

Methods: 5 older ([ 65 years) long-term football men trained for at

least 15 years (VPG) and 5 active untrained subjects (CG) matched

for age were recruited from P. Krustrup’ s group; blood samples at

rest (VPG and CG) and immediately after a football match (VPG)

were collected. Human breast adenocarcinoma cells, MCF-7, were

cultured to confluence in a medium (EMEM) containing 15% FBS.

Cells were starved in 0.5% FBS for 24 h, scratched to perform a

wound healing assay, and cultured in 5% sera from VPG or CG or

FBS (as control) for 72 h, respectively; the wound closure percentage

was calculated at 72 h vs T0 in each group. Data are expressed as

mean ± SD from three independent experiments. Differences were

considered statistically significant at p \ 0.05. T-test was used for

statistical analysis.

Results: Long-term football training significantly reduced the

migration of MCF-7 cells in wound healing assays (VPG vs FBS at

72 h, p \ 0.005); a significant reduction in the wound closure per-

centage was also found in VPG compared to CG (p\0.05) cultured

cells.
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Conclusions: Our preliminary results indicate that long-term football

training reduces the migration of BC cells. Ongoing experiments will

evaluate the effect of long-term football training on MCF-7 cell

invasion and metastases.
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Parthenope, Napoli.

1. WHO, 2020.

2. Ki-Yong et al. (2020) Effects of exercise dose and type during

BC chemotherapy on longer-term patient-reported outcomes and

health-related fitness: A randomized controlled trial. Int J Cancer

146:150–160.

3. Uth et al. (2020) Exercise intensity and cardiovascular health

outcomes after 12 months of football fitness training in women

treated for stage I-III breast cancer: Results from the football

fitness After BC randomized controlled trial. Prog. in Cardiovasc

Dis. 63: 792–799.

127

Role of skeletal muscle capillarization in muscle
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Purpose: Muscle capillarization has recently become critically

important in relation to fiber hypertrophy in response to training.

Older adults have shown to be capable of responding to exercise by

increasing muscle size and strength, but still their response is not

always sufficient. The purpose of this study was to evaluate the role of

capillarization in the hypertrophic response of skeletal muscle to

overloaded training in youth, old adults, and diabetic old subjects to

identify potential intervention strategies to prevent functional loss and

frailty in the elder population.

Methods: 17 Healthy youth (25.2 ± 4.7 years), 19 healthy elder

adults (71.1 ± 4.3 years) and 11 diabetic elder adults (69.8 ±

3.4 years) performed a tri-weekly frequency training program for

12 weeks. The three groups were divided in a LOW or HIGH group

according to basal type II fiber capillarization. Capillarization indices

(C/Fi, CFPE index, LCPF index), type I and type II fibres and CSA

were calculated using 50 fibers per image.

Results: Initial values of capillarization were not affected by aging,

whereas diabetics presented significantly lower capillarization than

older adults (p \ 0.01). CSA in the elder adults was significantly

lower than in the youth. After a 12-week of RET CFPE index, LCPF

index and CSA increased mainly in type II fibers (p \ 0.01). When

divided by the pre-RET capillarization, CFPE index increased sig-

nificantly only in young subjects in the LOW group. LCPF index

increased in young and diabetic subjects in both LOW (? 74.79%; ?

78.96%) and HIGH group (? 51.12%; ? 33.24%).

CSA increased only in young and older adults with HIGH basal

capillarization (? 30.68%; ? 34.07%).

Conclusions: Our results demonstrated that training improved fibers

size; in particular for type II fibers in youth and older adults. The role

of capillarization was confirmed to be fundamental: the group that

already has a good capillarization before training significantly

increases muscle size. It is therefore demonstrated that the capillar-

ization of type II and type I muscle fibers plays an important role,

especially in older subjects compared to younger ones, whilst diabetic

older adults seems to be resistant to these early adaptations.
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Purpose: Pericytes are perivascular cells wrapped around blood

capillaries. In skeletal muscle, pericytes appear to play a part in tissue

regeneration, e.g. differentiation into myofibers. The aim of the pre-

sent study was to establish pericytes’ role on muscle capillarization

and satellite cells’ proliferation in response to resistance exercise

(RET).

Methods: 17 healthy youths (25.2 ± 4.7 years; 24.5 ± 3.3 BMI), 19

healthy older adults (71.1 ± 4.3 years; 27.6 ± 3.1 BMI) were enrolled

in the study and performed 12 weeks of whole body RET. Subjects

were retrospectively divided into a LOW or HIGH group, based on

their pre-RET capillarization (Ci:F). Type I and type II muscle fibre

size, satellite cells (SC), capillaries (caps) content and pericytes (NG2

?) were determined by immunohistochemistry.

Results: Neither basal pericyte density nor RET’s effect showed any

significant difference among groups. Basal capillarization was posi-

tively correlated with pericytes number (r = 0,41; p = 0,02) and

capillary linked pericytes (r = 0.41; p = 0.02) when normalized by

fibres’ number. Basal capillarization was also correlated (r = 0.35; p =

0.05) with pericytes’ response to RET. Following RET, the LOW old

group increased Ci:F (p = 0.021) and all pericytes indices (NG2 ? /

mm2: p = 0.003; NG2 ? / caps/mm2: p = 0.004; NG2 ? /fibre: p =

0.036; NG2 ? /caps/fibre: p = 0.038). LOW young group increased

C:Fi (p = 0.021), but did not the pericytes count. HIGH young group

only increased type II fibres associated SC (p = 0.0005) and total SC

(p = 0.0032). HIGH old group did not show any significant difference.

Conclusions: Pericytes response to RET depends on basal capillar-

ization, while the satellite cells’ response does not. Pericytes were

confirmedly able to mediate angiogenic processes, particularly in

subjects with a lower capillarization. Although it is unknown whether

pericytes might differentiate into satellite cells in response to training,

they have come across as a synergic element on the adjustments that

precede muscle hypertrophy.
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Multiple sclerosis and physical activity: a new

combination to reduce fatigue?
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Purpose: Multiple Sclerosis (MS) is an autoimmune demyelinating

and degenerative disease of the central nervous system. MS is char-

acterised by various symptoms that can occur daily or occasionally.

The symptom that affects about 80% of people with this disease is

fatigue, which is understood as a feeling of lack of energy, not only

physical but also mental.

Objective: The research aims to show that performing a light to

moderate intensity physical activity and breathing exercises during

work breaks can result in a reduction of the symptom of fatigue.

Method: The research lasted 2 months and involved subjects with

the following characteristics: age between 31 and 53 years, EDSS

scale score between 1 and 6 and with sedentary work. Six subjects

participated, four women and two men, undergoing treatment at the

Don Gnocchi Institute in Milan. Every day the subjects had to per-

form the multicomponent physical activity prescribed by the

researchers both during the work breaks (mid-morning, lunch break

and mid-afternoon) and in the evening before going to rest. By filling

in written and oral questionnaires and daily diaries, the progress of the

research and the improvement in quality of life and reduction of

fatigue perceived by each subject on a weekly basis were monitored.

At the end of the month there was a comparison of the results

obtained and further evaluation questionnaires were provided. At the

end of the 2 months of research all the data obtained were compared

in order to evaluate the progress of the activity and the onset of the

symptom of Fatigue along the way.

Materials: FSS (Fatigue Scale); SF36 (Standardized Health Status

Questionnaire); Oswestry Low Back Pain Disability Questionnaire;

Daily Diary; Questionnaires.

Results: Only 5 patients achieved a reduction in the appearance of the

symptom of fatigue, with a decrease ranging from 23 to 68% com-

pared to the beginning of the course. The protocol was carried out

with continuity and constancy by 5 subjects who showed the greatest

reduction in symptoms and improvement in quality of life.

Conclusions: This research showed that the implementation of a

physical activity during working time can be a method of intervention

to reduce the symptom of fatigue and can lead to an improvement in

the quality of life of individuals with Multiple Sclerosis.
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Purpose: Rotator cuff-related shoulder pain is a common condition in

overhead athletes. Conservative treatment with exercise progression

should be considered as the first-line approach but no consensus exists

on preferred exercise and therapies selection. The aim of this was to

assess the effectiveness of a novel exercise protocol, with neuro-

muscular electrical stimulation superimposed on movement (NMES

?) and isoinertial training for the treatment of rotator cuff-related

shoulder pain (RCRSP) in a master swimmer.

Methods: The patient was a 44-year-old master swimmer who began

complaining of shoulder pain after the Italyn Championships tour-

nament. Following an orthopaedic examination the subject was

diagnosed with supraspinatus tendinopathy and commenced a period

of rest, corticosteroids and electrotherapy which led to no benefit to

his shoulder symptoms. Subsequently, a structured exercise rehabil-

itation program including NMES superimposed on movement and

isoinertial training was started with the aim of returning to sport

avoiding a surgical intervention. A step-by-step rehabilitation exer-

cise protocol was proposed focusing on load and exercise progression

with the goal of strength, power and mobility recovery. NMES ? was

used to support early rehabilitation, while isoinertial training was used

in the mid-late stage of the rehabilitation process.

Results: The protocol allowed the subject to successfully return to

autonomous gym training and swimming in 10 and 11 weeks

respectively, following the rehabilitation exercise program.

Conclusion: The novel NMES and isoinertial training approaches may

be considered as promising tools in RCRSP rehabilitation.
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Purpose: To standardize hippotherapy methodology in clinical

practice, using finite elements theoretical basis, to improve gait and

balance in Down syndrome.

Methods: 5 Patients affected by Down syndrome, attended a spe-

cialized hippotherapy riding school, performing a 12 months three-

times/week training. Each hippotherapy session lasted at least 30 min,

during which the patient took three different positions (face forward,

side-sitting, face backward) and performed therapeutic activities on

the moving horse. A finite element analysis (FEA), which is a theo-

retical model supporting hippotherapy clinical basis, was applied to

monitor the interaction between horses and patients.

The hippotherapy responsible was a neurologist with 15-year expe-

rience in hippotherapy. During the intervention, the physiotherapist

and the neurologist walked behind the horse-patient-horse handler

group, providing immediate advice on horse’s direction, speed, and

subject’s position. Static and dynamic gait analysis were assessed

before starting (T0) and at the end (T1) of the 12-month hippotherapy

protocol.

Results: Before and after the 12-month hippotherapy training, we

collected baropodometric data, including plantar pressure and center

of pressure (CoP) parameters during stance, with either the eyes

closed (EC) or opened (EO), using a platform (Diasu Ultrasensor

systems) to determine participants’static evaluation. The stabilometric

variables assessed were: i) CoP, as a quantitative assessment of

postural control, in quiet stance, such as postural sway and postural

area; ii) mediolateral velocity of oscillations; iii) antero-posterior

velocity of oscillations. Finite element analysis were also applied to

continuously monitor horses’ movements, adapting to the rehabilita-

tion team approaches and treatment strategies.

Conclusions: Herein, we have objectively evaluated the 12-month

hippotherapy protocol effects on stance and gait, monitored by a FEA

analysis, in 5 DS males, to estimate the improvement of such thera-

peutic strategy on neuromotor system in DS, possibly translating such

results to daily living activities. Our findings demonstrated that hip-

potherapy protocol led to a significant improvement in the

baropodometric, stabilometric, and gait performance in DS.
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Sport participation in europe in individuals

with down syndrome: data from the ikons study
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Università Degli Studi Di Roma Foro Italico, Scienze Motorie Umane
E Della Salute, Rome, Italy2

Purpose: It is well established that physical activity and sport par-

ticipation improves functional status and quality of life among people

with disability. Down syndrome (DS) is the most frequent of chro-

mosomal disorders in the world (1). Although sport participation has

shown measurable physiologic and psychologic benefits in this pop-

ulation, data on the actual participation in structured activity

programs of individuals with DS is scarce. Therefore, the present

study aims to provide a clearer framework of sport participation in

individuals with DS and on their actual situation in the EU.

Methods: An online survey, translated in 5 European languages, was

sent through social networks and personal contacts in different

European countries. The ‘‘Individual Survey’’ filled in by coaches,

aimed to understand sport activity limitations of individuals with DS.

Results: Individual Surveys: 135 individual surveys were collected.

Females and males were equally represented (F: 51% M: 49%). DS

was the most represented disability (57%) followed by Mental

Impairment (20%) and Autism spectrum disorders (6%). 70% were

regularly involved in sport activities, the most represented of which

were martial arts (63%), swimming (13%) and team sports (10%).

Most respondents were newcomers to sport (\ than 3 years of prac-

tice), training less than 4 h per week. Although 53% of the coaches

reported that their athletes showed difficulties in applying the physical

skills required for their sport, 29% reported that this difficulty no

longer existed after a systematic training program. The major diffi-

culties reported were movement sequencing and planning skills (61%)

and following coaches’ instructions (36%). No difficulty emerged in

interacting with teammates.

Conclusion: Current results show that many individuals with DS

participate in sport activities and support the beneficial effects of sport

activity programs for individuals with DS (2). However, despite many

clubs declare that athletes with DS attend their facilities, most of their

coaches (75.2%) never received specific education on how to inte-

grate these individuals in their regular classes.

Funding: Erasmus ? Sport Programme GA 2018–2512.
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Down syndrome. Effects of psychomotor training

on the structuring process of the body scheme
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Purpose: Down Syndrome (DS) accounts for 18% of all genetically

transmitted diseases, with an incidence included in the range 0.9—1

case per 1,000 individuals born alive (World Health Organization,

2014). The psychomotor profile of the subject with DS is influenced

by hypotonia and ligamentous hyperlaxity, with obvious dyspraxia

and dynamic balance, coordination and body scheme disorders (Vi-

cari, 2007). The aim of this study is to observe in subjects with DS

how the image of themselves changes through psychomotor practice

and how such change is expressed through the graphic representation.

Methods: The project, which lasted 2 months with a 2 week follow

up, involved 3 sedentary subjects (3 males) with DS, aged between 24

and 26 years. The physical activity protocol involved 1 lesson of 1 h/

week and was characterized by combinations of exercises aimed at

inducing the subject’s awareness of his body, muscle strengthening

and general dynamic coordination, with the use of various tools (i.e.

mats, elastic bands, balls, sticks). In order to assess the protocol

effectiveness, a drawing of the subject’s body was used; the latter had

to graphically represent his own body as he himself saw it
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(Biancalana, 1994). For the initial assessment -T0, the MO.V.I.T. test

and the subject’s own body DRAWING were used. Data were col-

lected after 2 weeks -T1, after 3 weeks -T2, after 6 weeks -T3, after

8 weeks -T4, at the end of the follow up (2 weeks from end of

treatment).

Results: Unfortunately, only one subject of three involved subjects

completed the protocol. The results showed that, when consistently

repeated, the targeted exercises favoured the perception and repre-

sentation of oneself. The last drawing showed a more complete and

proportionate self-image than the incoherent and incomplete one of

the first drawings. The absence of exercise for only 2 weeks, how-

ever, resulted in an immediate regression.

Conclusions: In subjects with mental retardation, psychomotor

practice can promote greater awareness of their own body; however,

constancy and repetitiveness of actions play a key role (Hardee et al.,

2017).
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Effect of 4-week tennis training on motor skill

proficiency and cognitive functions of adolescents

with down’s syndrome

Silvia Boscaini1, Valentina Cavedon1, Francesca Vitali1, Chiara
Milanese1

Università Di Verona, Dipartimento Di Neuroscienze, Biomedicina E
Movimento, Verona, Italy1

Purpose: Down syndrome (DS) is the most frequent genetic mental

disability. Individuals with DS experience a variety of cognitive,

physical and motor challenges throughout the lifespan. The impor-

tance of exercise for individuals with DS has been well documented.

It has been assumed that the practice of tennis may be attractive and

beneficial for people with DS. This preliminary study investigated the

effects of a 4-week tennis training intervention on motor skill profi-

ciency and cognitive functions in adolescents with DS.

Methods: 8 adolescents (females, n = 6; males, n = 2) with DS aged

14–21 years were enrolled in this study. Participants were regularly

trained 90 min twice a week for 4 consecutive weeks by an expert

tennis coach. At the beginning (T0) and after the end of 4 weeks of

tennis training (T1), participants were assessed for: 1) motor skill

proficiency: agility (Timed Up-And-Go Test), coordination (7 items

of the ‘‘upper-limb coordination’’ subtest within the the Bruininks

Oseretsky Test of Motor Proficiency), gross manual dexterity

(Box and Block Test) and reaction time (Witty SEM Reactive Sys-

tem); 2) cognitive functions: executive functions (Tower of London

Test) and working memory (Corsi Test). Paired-samples T-test was

employed for statistical analysis and the level of significance was set

at P\ 0.05.

Results: The results showed that 4-week tennis training improved

both reaction times and cognitive functions. In particular, the results

highlighted a statistically significant reduction in the time to complete

the complex reaction time test between T0 and T1 (-7.57%, t = 2.408

and P = 0.047). Moreover, the performance in the Tower of London

Test and in the Corsi Test increased significantly between T0 and T1

(? 6.88 points, t = -3.235, P = 0.014 and ? 0.88 points, t = -3.862, P =

0.006, respectively).

Conclusions: 4-week tennis training seems to be able to improve

complex reaction times, working memory and executive functions in

adolescents with DS. The results obtained in this preliminary inves-

tigation are encouraging and suggest the potential benefits of tennis

for adolescents with DS.
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Effectiveness of a home-based balance training

with visual stroboscopic deprivation in chronic

incomplete spinal cord injury subjects: a pilot study
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Purpose: The maintenance of postural control is essentially a con-

tinuous and never-ending sensorimotor integration task. Central

nervous system has to generate appropriate motor responses based on

the efficient integration of visual, vestibular and somatosensory

inputs. Research has reported that individuals with somatosensory

deficits rely heavily on visual input. However, those who rely more on

proprioceptive strategies have been found to be more stable. Recent

studies have shown how an eyes-closed training program allows to

switch off the visual mechanisms, thus determining a chronic shift

from visual reliance to proprioceptive strategies for balancing. Stro-

boscopic visual training (SVT), by forcing individuals to perform

under a condition of intermittent vision, may induce an eyes-closed

level perturbation of the somatosensory system. The efficacy of SVT

has never been examined in people with incomplete spinal cord injury

(iSCI). Therefore, our aim was to investigate the effect of SVT on

balance control in people with iSCI.

Methods: Ten patients with chronic iSCI (7 males, 3 females) per-

formed a 6-week, home-based balance training, 3 days per week.

Participants were randomly assigned to an experimental group (n = 5)

that performed SVT sessions, or a control placebo group (n = 5) that

underwent SVT training with non-active strobe glasses. Before and

after the intervention, subjects with iSCI were evaluated using sta-

bilometric bipedal and unipedal stance tests, with eyes open and

closed. 3 trials were performed for each condition, each lasting 30 s.

In addition, balance confidence was also evaluated by means of the

Activities-specific Balance Confidence (ABC) Scale and the Visual

Analogue Scales (VAS). Balance performance were also tested on six

normal subjects who were enrolled as healthy control group.
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Results: Results showed that the mean changes in stability scores and

balance confidence were significantly improved in both two iSCI

groups. However, small differences were observable in favor of

experimental group.

Conclusions: Subjects with iSCI can be trained to adopt proprio-

ceptive strategies to maintain balance. The duration with which the

adaptation response remains is yet to be determined. Therefore, the

present study’s results would encourage future studies to examine the

effects of a longer SVT program on balance control in persons with

iSCI.
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a randomized pilot study
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Purpose: Walking is considered the most important goal after an

incomplete spinal cord injury (SCI). Only recently it has been

demonstrated that balance is a key factor of walking recovery, but no

data on the efficacy of balance training in supporting walking function

in SCI subjects are available. Previous studies have shown that pos-

tural stability and walking capability can enhance by means of a

balance training with additional visual feedback in individuals with

iSCI. At the same time, recently, advanced technology conceived

special eyewear with liquid–crystal technology in the lenses to pro-

duce intermittent vision obstruction. This special eyewear named

stroboscopic eyeglasses allow individuals to perform dynamic,

functional tasks that, otherwise, could be not performed under a

complete visual obstruction. The purpose of this study was to assess

the effect stroboscopic glasses integrated to a period of home-based

balance training in influencing balance and gait in individuals with

iSCI.

Methods: The pilot study enrolled 10 patients (7 men and 3 women)

with chronic iSCI. Subjects underwent a 6-week home individual

balance training program, 3 times per week. Subjects were randomly

assigned to an experimental group (n = 5) that performed stroboscopic

visual training (SVT) with active stroboscopic glasses and a placebo

control group (n = 5) that attended the identical program with non-

activated glasses. Before and after the training subjects were evalu-

ated regarding the gait and balance capabilities using the Timed Up

and Go test, and the 6 Minute Walking Test. In addition, balance and

gait confidences were also evaluated by means of the Activities-

specific Balance Confidence (ABC) Scale and the Visual Analogue

Scales (VAS). Balance and gait performances were also tested on six

normal subjects who were enrolled as healthy control group.

Results: Physical activities and in specifical home based balance

training and intervention of stroboscopic glasses in specific strobo-

scopic visual training (SVT) appears to modulate the motor capacity

in subjects with iSCI.

Conclusions: Preliminary results of this pilot study encourage further

research to investigate the effect of the stroboscopic intervention to

improve and balance and gait performance in subjects with chronic

iSCI.
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Evaluating factors associated with the sprint ability

in sitting volleyball athletes
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Zancanaro1, Chiara Milanese1

Università Di Verona, Dipartimento Di Neuroscienze, Biomedicina E
Movimento, Verona, Italy1

Purpose: In Sitting Volleyball (SV) the ability to sprint forwards and

backwards as well as the ability to change directions while sprinting

are crucial factors for match success. This study investigated the

relationship between anthropometry, body composition, strength,

manual dexterity and the performance in sport-specific sprint test.

Methods: Several anthropometric measurements were obtained for 20

SV athletes (13 males and 7 females) aged 37.4 ± 12.2 years. Body

composition was estimated by-means of Dual-Energy X-Ray

Absorptiometry. The Chest Pass Test, the Handgrip Strength Test and

the Sit-Up Test were used to assess the upper body and trunk strength.

The Box and Block Test (BBT) was administered to evaluate manual

dexterity. Times to complete the 5 m Forward Sprint Test, the 5 m

Backward Sprint Test (BST), the Agility T-Test (ATT) and the Speed

and Endurance Test were collected by-means of photocells. The

degree of association between two continuous variables, accounting

for sex and age, was measured by partial correlation (r_pc). Statistical

significance was set at P\ 0.05.

Results: Statistically significant negative associations were found

between the performance in each sprint test and the sitting high (r_pc

ranging from -0.679 to -0.839, P ranging from 0.008 to\0.001), the

hand span (r_pc ranging from -0.614 to -0.782, P ranging from 0.019

to\ 0.001), the performance obtained in both the Sit-Up Test (r_pc

ranging from -0.553 to -0.667, P ranging from 0.040 to 0.009) and the

BBT (r_pc ranging from -0.646 to -0.718, P ranging from 0.011 to

0.004). The percentage of fat-free soft tissue mass in the arms was

negatively associated with the BST (r_pc = -0.554, P = 0.040) and the

ATT (r_pc = 0.544, P = 0.047) only.

Conclusions: Anthropometry, body composition, trunk strength and

manual dexterity are all factors associated with the sprint ability in

SV. Athletes with greater values of sitting height and hand span have

an advantage in the SV sprint performance. SV coaches and physical

conditioners are encouraged to include in their programme exercises

aimed at improving body composition in the arms, abdominal strength

and manual dexterity.
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Medical conditions treated at the ironman italy:

from the epidemiology to the organization of a medical

plan
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Purpose: Triathlon popularity is rapidly increasing, and data about

the associated medical conditions’ epidemiology are sparse and

fragmented.

The primary goal of this study was to describe the epidemiology of

injuries at an international triathlon event. The study’s secondary

objective was to quantify the resources and define some strategies for

the organisation of medical support.

Method: This study analysed the data from the medical reports

gathered during three consecutive editions of the Ironman Italy, from

2017 to 2019, which included six triathlon races over a medium to

long-distance. The data contained in the registration forms and

medical reports were examined.

We also analysed the data relative to the drugs and dressings used to

treat any medical conditions and created a model according to

Maurer’s algorithm.

Results: This study covered a total of 94,611 triathlon-hours,

including 80,478 h of long-distance, 10,336 of middle-distance and

3,797 of Olympic triathlon.

Out of 10,653 race-starters9,165 males1,488 females, 3.35% required

medical attention and suffered from 472 medical conditions. A sig-

nificantly higher risk was found for females versus males (X2 = 9.78,p

= 0.02) and in long-distance (IR: 4.09/1,000 h) rather than in

Olympic/middle distance races (IR: 1.75/1,000 h). Most (68.4%)

were systemic conditions, including muscular exhaustion, hypother-

mia, and dehydration, while only 10.2% were acute traumatic injuries.

Acute and overuse injuries affecting the musculoskeletal system

represented 15.2% (n = 72). They prevailed to the lower limbs, most

being minor injuries such as abrasion, contusion, ankle sprain, muscle

strain, and plantar fasciitis. A high percentage of skin conditions, 36%

(n = 56), were treated. On a total of 357 triathletes requiring medical

assistance, 8.1% were a candidate for hospitalisation. A requirement

of 7 ambulances, 30 rescuers and two medical units was calculated for

a triathlon event of the same size. Ten recommendations relative to

optimise the organisation of the medical assistance to a triathlon event

were also formulated.

Conclusions: Although most injuries encountered in the triathlon

series were minor, triathlon race organisers and medical personnel

should be prepared at any time to cope with unpredictable eventuali-

ties, including the worst-case scenarios.

Specifically, a reinforced surveillance plan in the swimming fraction

and the preparation of specific prevention and rescue plans are

recommended.
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Eating disorders in strong increase in young people

in developmental age

Francesco Perrotta1

Unimol, Dipartimento Scienze Umanistiche, Campobasso, Italy1

Eating disorders, of which anorexia and bulimia nervosa are the most

evident manifestations and have become a real mental health SOS in

the last twenty years due to the enormous devastating effects they

have on the health and life of preteens and young adults. The medical

associations in the USA that deal with these phenomena define them

as a real epidemic that crosses all social strata and different ethnic

groups.

If not treated in time and with adequate methods, eating disorders

can become a permanent condition and in severe cases lead to death,

which usually occurs from suicide or cardiac arrest. According to the

American Psychiatric Association (APA), they are the leading cause

of death from mental illness in Western countries. It becomes nec-

essary as it is healthy to start practicing sports in developmental age

which becomes just like a form of therapy for the solution of this real

social problem in the growing adolescent range. Hence the need for a

full-fledged teacher of motor science who should be included in the

staff of primary schools for an indefinite period. A study published in

the English journal The Lancet indicates that research on treatments is

much more advanced in the case of bulimia nervosa, where more than

fifty studies and trials have been carried out and management

according to evidence-based practices is possible. Less attention,

however, has so far been devoted to research on possible treatments

for anorexia nervosa and other forms of eating disorder.
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Effect of probiotics supplementation on physical

performance and immunological response

to overreaching: a pilot study
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Purpose: Intensified training periods are commonly incorporated into

the course of a regular training season. However, on some occasions it

can lead to the risk of developing symptoms related to overtraining, or

overreaching syndrome. From a clinical point of view, very intense

training periods are associated with a temporary immunological

deficiency. From a nutritional point of view, some recent evidence has

suggested that may influence recovery from fatigue, performance and

immune function in athletes.

The objective of this pilot study was to determine whether supple-

mentation with probiotics can alleviate the symptoms related to

functional overreaching.

Methods: 10 Healthy national mountain bike athletes were enrolled

in the study. Subjects were randomly assigned to 14 days of a placebo

(PLA) or probiotics (PRO) supplementation. During the last 8 days of

intervention all volunteers underwent to an intensified training pro-

tocol in order to induce an overreaching status. Performance was

measured during an incremental test followed by 3 wingate bouts;

blood sample were taken after an overnight fast to asses markers of

inflammation and immune deficiency; state of mood was monitored

with a specific questionnaire (POMS).

Results: any difference in physical performance was detected after

15 days of intervention. PRO supplementation improved mean cor-

puscular haemoglobin and creatinine concentration. Total T-cells

(CD3 ?) and T-helper cells (CD4 ? /CD3 ?) were significantly

higher in PRO compared to PLA after treatment (p \ 0.05). The

fatigue component of POMS was significantly increased only in the

PLA group (p\ 0.05).

Conclusions: our preliminary results suggest that probiotics seems to

have a positive effect on the immune system and in the fatigue per-

ception during high workload training, without affecting the physical

performance. Their supplementation may be helpful to sustain ath-

letes during intensified period of training and prevent immunological

deficiency.
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obesity: a case report
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Purpose: In subjects with sarcopenic obesity it is essential to reduce

body weight preserving lean mass, in order to avoid a worsening of

muscle function.

The aim of the study was to investigate safety and efficacy of a

dietary intervention based on a Very Low Calorie Ketogenic Diet

(VLCKD) combined with physical exercise, upon weight loss, car-

diovascular risk and lean body mass, in a patient with sarcopenic

obesity and metabolic syndrome.

Patient and Methods: A 56-year-old woman affected by third degree

obesity, hypertension, hyperinsulinism, hypercholesterolemia,

hypertriglyceridemia, psoriasis and sarcopenia, was admitted to our

facility. Therefore, a nutritional regimen with a VLCKD (B

800 kcal/day) was started for 45 days, based on meal replacements.

Seven days after the beginning of nutritional protocol, the patient

started a High-Intensity Functional Training protocol (HIFT) twice a

week.

Anthropometric parameters, bioelectrical impedance, blood and urine

tests, muscle strength by Handgrip strength test, Chair Stand Test and

SPPB (Short Physical Performance Battery), were collected before

and at the end of the dietary intervention.

Results: A significant reduction of body weight (91 vs 108 kg), BMI

(33,8 vs 40 kg/m2), blood pressure (120/70 vs 140/90 mmHg), waist

circumference (101 vs 115 cm), HOMA index (2,0 vs 3,7), triglyc-

erides (99 vs 178 mg/dl), total cholesterol (158 vs 215 mg/dl) and

HDL cholesterol (70 vs 48 mg/dl) was observed. The average weight

loss was nearly 16% of initial weight, with a significant reduction in

fat mass (30,1% vs 40,9%), with a concomitant preservation of fat

free mass. There was a significantly improvement of muscle strength

and physical performance, as measured by handgrip (25.1 vs 15.8 kg)

and chair stand test (11,7 vs 16,5 s).

Conclusions: These preliminary results show that a VLCKD protocol

combined with HIFT is safe and can lead to a significant weight loss

preserving fat free mass, with a marked improvement of metabolic

parameters.
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Purpose: The aim of the present study was to investigate the acute

effects of a single oral administration of a Creatine Citrate (CC) on

isometric muscle force parameters (Rate of Force Development
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(RFD), Maximal Voluntary Contraction (MVC), and Time to perform

the Task (TtT) at 60% MVC until exhaustion) registered before and

after a Resistance Exercise Protocol (REP).

Methods: Eighteen adult males (age: 23.44 ± 0.88 years; body

weight: 76.39 ± 1.52 kg; height: 1.77 ± 0.02 m) were enrolled in a

double-blind crossover placebo-controlled study. Subjects were ran-

domized to receive a single dose of CC (for a total of 3.0 g of

creatine) or a placebo (PLA) in two successive trials 7 days apart. In

both trials subjects completed a REP (a Wingate exercise followed by

3 sets of biceps curling with a dumbbell until exhaustion) 2 h after the

ingestion of CC or PLA. Before ingestion and after REP subjects

performed isometric contractions of the dominant upper limb, using

an isometric-ergometer equipped with a load cell and combining a

multichannel surface electromyography (sEMG) recording technique,

and RFD, MVC, and TtT at 60% MVC until exhaustion were

registered.

Results: No statistical differences were recorded of values in the pre-

post-REP comparison for all the outcomes considered (RFD, MVC,

and TtT). However, for RFD and TtT a positive trend was observed.

Conclusions: Although CC did not give significant results on the

outcomes considered, the improvements trends observed for RFD and

TtT (i.e. the ability to express the maximal peak force in the shortest

time, and the capacity to maintain maximal isometric force at 60% of

MVC as long as possible, respectively), leads to consider that the use

of creatine can have positive effects on athletic skills that engage

power and muscle ‘‘high intensity’’ endurance, as confirmed by pre-

vious studies, but that these effects cannot be significantly explained

through an acute &quot;one shot-type’’ administration protocol.
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Background: The obesity epidemic, as a major risk factor for chronic

diseases, overwhelms the cost of public health. To face this burden

guidelines recommend changing lifestyles by increasing physical

activity and inducing continuous energy restriction. However, there is

a growing interest in identifying effective alternative weight loss

strategies that involve in limiting food intake to certain periods of the

day like the time-restricted eating (TRE). Its effectiveness in terms of

weight and fat loss is well known in scientific literature, while its

effects on cardiovascular risk factors and inflammatory markers is

controversial in a non-trained population.

The objective of this study is on the one hand to compare the different

TRE protocols in terms of body composition and on the other hand to

evaluate if the benefits persist in the following months.

Methods: 42 Volunteers were recruited and randomly assigned to a

TRE group (16:8, 14:10, 12:12) or a control group (ND). In the TRE

group subjects consume an isocaloric food protocol in an 8- or 10- or

12-h’ time window while in the ND group they could feed in anytime.

Body composition was measured by dual-energy X-ray absorptiom-

etry (DEXA) and total body water was estimated by bioelectrical

impedance analysis (BIA). In addiction strength was measured by

handgrip and blood was collected for evaluating the anabolic hor-

mones, inflammatory markers, lipid profile and leptin levels. Lastly,

the results of the morningness-eveningness questionnaire (MEQ) and

the physical activity levels measured by the international physical

activity questionnaires (IPAQ) were considered.

Results: Time restricted eating reduced body weight ( p\0.05) and

fat mass (p\0.05) percentage in 16:8 while maintaining the fat-free

mass. However, in the other protocols there were no significant dif-

ferences between groups after 8 weeks versus ND. There was no

interaction between either IPAQ or MEQ results with the effects of

diet.

Conclusion: TRE with a protocol of 8 h feeding window could

produce significant differences in reduction of fat mass versus control

without calorie counting while mild effects on the blood counting.

Instead, the other TRE protocols have no significant effects compare

to control group. Considering other studies in the literature, our

findings suggest that these protocols without adherence to a regular

physical exercise practice is not effective.
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Effects of parmigiano reggiano cheese on muscle

damage induced by eccentric exercise in healthy older

adults
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Purpose: Aging can affect muscle response to high intensity training.

However, some nutritional aids could be helpful to assist muscle

recovery. Parmigiano Reggiano contains high quality protein sources

but also short chain fatty acids, which have interesting anti-inflam-

matory properties. Thus, the current cross-over study aimed to assess

the impact of Parmigiano Reggiano supplementation on recovery of

muscle function and muscle soreness response to acute eccentric

exercise in healthy older adults.

Methods: A group of healthy older adults (64.00 ± 5.23 years) was

randomized to received daily either Parmigiano Reggiano (PR;

50 g/day) or whey protein (WHEY; 15 g/day) for 15 consecutive days

with 10 days of wash-out between the interventions. On day 11 of

each series they performed an eccentric leg extension protocol.

Muscle voluntary contraction (MVC) and soreness (DOMS) together

with markers of cellular repair such as phase angle (PhA) measured

via Bioimpedance analysis, blood cytokines and lipoprotein concen-

tration were assessed before, 0, 48, 72 and 120 h after performing the

exercise.

Results: DOMS were significantly higher 48 h after exercise but

significantly decreased at 72 h with Parmigiano Reggiano supple-

mentation (p \ 0.05), whilst remained higher after WHEY. A

significant decrease in MVC was observed immediately after the

eccentric exercise in the WHEY group but not in the PR. Phase angle,
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which is an index of cell repair ability, significantly increased after

72 h only in the PR group.

Conclusions: These preliminary results suggest that Parmigiano

Reggiano may be an useful supplement to help older adults in muscle

damage recovery after eccentric exercise.

References

1. Summer A, Formaggioni P, Franceschi P, Di Frangia F, Righi F,

Malacarne M. Cheese as Functional Food: The Example of

Parmigiano Reggiano and Grana Padano. Food Technol Biotech-

nol. 2017 Sep;55(3):277–289.

2. Peake J, Nosaka K, Suzuki K. Characterization of inflammatory

responses to eccentric exercise in humans. Exerc Immunol Rev.

2005;11:64–85.

145

Effects of parmigiano reggiano cheese on muscle

damage induced by eccentric exercise in healthy young

adults

Daniele Altin1, Giorgia Schiavinotto1, Giacomo Mazzocco1, Linda
Toniolo1, Lisa Vigo1, Alessandro Sampieri1, Claudia Favero2,
Valentina Pizzamiglio3, Antonio Paoli1, Tatiana Moro1

University of Padua, Department of Biomedical Sciences, University
of Padova, Padova, Italy1;
University of Padua, Department of Medicine, University of Padova,
Padova, Italy2;
Consorzio Del Formaggio Parmigiano Reggiano, Consorzio Del
Formaggio Parmigiano Reggiano, Reggio Emilia, Italy3

Purpose: Parmigiano Reggiano cheese, due to its nutritional qualities,

can be considered as ‘‘functional’’ food. In particular, the short chain

fatty acids contained in the cheese could interact with the inflam-

matory response to exercise. Thus, the aim of the present study was to

verify the acute effects of its consumption on exercise-induced

muscle damage in healthy young adults.

Methods: Eight healthy young adults (22.25 ± 2.25 years) were

randomized in a cross-over fashion in two groups and were asked to

consume a Parmigiano Reggiano supplementation (PR) or a whey

protein supplementation (WP) for ten days before an eccentric leg

extension protocol (ECC). Subjects were assessed at the baseline and

in the five days following the exercise (while continuing to take the

supplementation) for inflammatory markers (cytokines, C-reactive

protein, and cholesterol), Body Impendence Assessment (BIA),

DOMS, knee extension and flexion ROM, thigh volume, handgrip and

maximum voluntary contraction (MVC).

Results: Results showed a time-dependent significant variation (p\
0.001) in DOMS with no differences between supplementation;

regarding MVC, the force reached the lowest point 48 h post exercise

in both types of intervention (p \ 0.05), but PR supplementation

seems to ameliorate the force recovery. A significant time x supple-

ment interaction (p\0.05) emerged in CHOL and LDL levels, which

remained steady in PR group, whilst decreased in WP group

throughout the 5 days of follow-up.

Conclusion: The preliminary results of the present study suggest that

Parmigiano Reggiano could be an useful supplement to improve

strength recovery and muscle damage repair after a bout of eccentric

exercise in young adults.
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May the force be with women: effects of 9-week

of a resistance training program with supplementation

in untrained woman
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Purpose: The present study aimed to investigate the efficacy of

specific resistance training program with or without protein supple-

mentation in the prevention of loss of mass in young untrained

women.

Methods: 54 Women (aged 19–35 years, healthy and resistance

exercise untrained) were randomly divided in two groups. Protein

Group (PG – 28 subjects), supplemented with 0.25 g. protein/kg pre

and post workout during training days, and Control Group (CG – 27

subjects) only exercised. Every subject performed the same training

for 9 weeks (1familiarization ? 8training) with 3 supervised session/

week, composed by three pre-post fatigue circuits. At the end of the

first conditioning week (T0) and at the end of 8th week (T1) every

subject performed 1 RM test at Leg Press machine (LP), Bench Press

(BP) and Lat Machine (LM) and was evaluated on height, body

weight, body composition with Bioelectrical Impedance Analyser.

Differences from T0 were calculated with paired t-test while inde-

pendent t-test on delta values (T1-T0) assessed differences between

groups.

Results: 45 Women completed the study (PG = 24, CG = 21). PG had

a significant decrease in fat mass (p\0.001) and increase in fat free

mass and lean mass (p \ 0.001). Both groups had a significant

increase in 1RM in every circuit.

Conclusions: Final strength values were significant higher in both

groups suggesting that it was independent from mass gain probably

due to a better fiber recruitment. Moreover, results showed that pro-

tein supplementation in addition to resistance program influenced

body composition likely for a lack of protein for muscle rebuild.

These results should be implemented in a larger sample but could

drive to new application in the field of woman resistance training.
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Monitoring training load in soccer: the ROMEI model

Marco Montini1, Jacopo Rocchi1

Foro Italico / Figc, Foro Italico / Figc, Rome, Italy1

For a training organization, monitoring training load (TL) is of

paramount importance. Despite this, a conclusive response on such

topic is yet to be reported. The aims of this study were to investigate

the relationship between TL indicators and to propose a new method

for monitoring TL response and physical fitness. Twenty professional

soccer players were retrospectively evaluated. The first phase of data

analysis included 34 in-season training sessions. Subsequently, three

microcycles (T1-T2-T3) of pre-season training were processed. A

regression model was used to examine the relationships between

internal TL (session rating of perceived exertion [s-RPE]) and

external TL (energy expenditure, EE). The standard error of the

regression equation was used to propose a new model called

‘‘ROMEI’’ (Relation of Ongoing Monitored Exercise in Individual).

The level of statistical significance was set at p \ 0.05. During the

competitive season and the pre-season training camp, the average TL

values were 65.8 ± 22 and 58.2 ± 22 min; 336 ± 204 and 228 ± 101

AU of s-RPE; and 29 ± 13 and 25 ± 9 kJ of EE, respectively. In the

competitive season, the collective and average individual correlation

coefficients between s-RPE and EE were r = 0.888 and r = 0.892 ±

0.05, respectively. Considering slope values (m) of the regression

line, data highlighted a significant increase of ? 34.4 ± 15.9% in T2

vs. T3 (p\0.001) and ? 38.2 ± 15.2% in T1 vs. T3 (p\0.001). Data

shown in this investigation support the use of an individualized

analysis to better understand the TL administered to soccer players

rather than a collective analysis. This may be accomplished with the

proposed ROMEI model.
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1.2-km Shuttle run test for fitness evaluation in rugby

union: what exactly does it measure?
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Bochicchio1, Matteo Rizzo1, Giorgio Da Lozzo1, Silvia Pogliaghi1
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The 1.2-km shuttle run test, also known as Bronco Test, was recently

proposed for a time- and cost-efficiency field evaluation of aerobic

fitness in rugby players. The average speed measured during the

Bronco test (BT) correlates with maximal aerobic velocity and the

distance covered during a match; this speed is increasingly used to

guide training intensity and to monitor the effects of training over

time in rugby players. However, the correspondence between this

parameter and classical physiological indexes of cardiorespiratory

fitness remains unclear.

Purpose: To determine the correspondance between selected vari-

ables recorded during BT and those measured during an incremental

test.

Methods: 12 healthy participants (6 females; 25 ± 3 years) per-

formed a ramp incremental test (RT) on a treadmill and a BT on

different days and random order. Speed (V), oxygen consumption

(VO2) and heart rate (HR) measured (K5, Comed, Italy) at the res-

piratory compensation point (RCP) and upon exhaustion (max) during

RT were compared to the values recorded in the last 3 min of the BT

by one-way RM-ANOVA and correlation analysis.

Results: HRmax and VO2max were not different and significantly

correlated with HRBT and VO2BT respectively (193 ± 7 vs 192 ±

6 bpm, p = 0.32, r2 = 0.72; and 46 ± 6 vs 47 ± 6 ml•kg-1•min-1, p =

0.70, r2 = 0.72). Data from both BT and max were significantly higher

compared to HRRCP and VO2RCP (i.e. 177 ± 7 bpm, p\0.001, and

39 ml•kg-1•min-1, p\0.001 for all comparisons). Vmax, VBT, and

VRCP were significantly different from each other (respectively, 13.2

± 1.5, 12.6 ± 1.2, and 9.8 ± 1.3 km•h-1; p \ 0.01 for all compar-

isons) while all significantly correlated (r2 = 0.86 Vmax vs VBT; r2 =

0.72 Vmax vs VRCP, r2 = 0.67 VBT vs VRCP). Conclusions: During

a Bronco Test VO2 and HR reach maximal values that coincide with

VO2max and HRmax. However, running velocity obtained during

VBT cannot be directly used as an index of either maximal velocity or

velocity at RCP.
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Purpose: Ultimate frisbee is a growing sport, where fitness levels of

competitive players are increasing over years. The purpose of this

study was to compare selected physical characteristics between elite

and sub-elite female players. Also, a comparison between playing

roles was performed.

Methods: 23 female players (12 elite (1st Italyn League), 24.3 ±

3.9 years, 168.1 ± 5.8 cm, 61.8 ± 6.0 kg; and 11 sub-elite (2nd Italyn

League), 20.7 ± 1.7 years, 164.8 ± 7.0 cm, 58.1 ± 3.4 kg), of both

playing positions (handler/cutter), were involved. The athletes per-

formed a SJ test, a CMJ test, and a 6 9 20 ? 20 m repeated-sprint

ability (RSA) test. Velocity of the fastest sprint (RSAbest), average

velocity (RSAmean), and percentage decrement (RSAdec) across

sprints, were examined.

Results: Elite players showed higher CMJ (31.5 ± 3.5 cm vs. 27.2 ±

4.3 cm, d = 1.11, p\0.05) and SJ (29.5 ± 3.6 cm vs. 26.1 ± 3.5 cm,

d = 0.97, p \ 0.05) than sub-elite players. No differences between

levels were observed for RSAbest (elite 18.3 ± 0.9 km/h vs. sub-elite

18.0 ± 0.7 km/h, p[0.05), RSAmean (elite 17.5 ± 0.7 km/h vs. sub-

elite 17.3 ± 0.5 km/h, p[ 0.05) and RSAdec (elite 3.6 ± 0.8% vs.

sub-elite 2.9 ± 1.3%, p [ 0.05). In the elite group, cutters showed

higher CMJ (33.6 ± 2.6 cm) than handlers (28.6 ± 2.3 cm) (d = 2.04,

p\ 0.05). A trend towards higher SJ of cutters (30.0 ± 3.9 cm) vs.
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handlers (28.3 ± 2.4 cm) was also observed (d = 0.55, p = 0.06),

whereas there were no differences between roles for RSA indices (all

p\0.05). In the sub-elite group, handlers and cutters showed similar

values (p[ 0.05) for all examined variables.

Conclusions: The higher power observed in elite players reflects the

high number of powerful actions (e.g. sprinting and jumping), typical

of elite match play. The similar RSA between levels can be explained

by the bigger roster of elite teams, resulting in shorter individual

playing time and longer recoveries between stints, and by a higher

ability of elite players to use their full physical skills during a match,

rather than having a faster absolute running speed. Differences

between roles observed for CMJ in the elite group are consistent with

the higher number of high-intensity accelerations/decelerations per-

formed by cutters during match play (Raya-Gonzalez et al., 2020).

Sub-elite match play is instead characterized by less specialized roles,

explaining the similarities between roles at that level. These findings

add new insights on the physical characteristics of female ultimate

frisbee players.
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Descriptive analysis of achilles and patellar tendon

stiffness in young male basketball players
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Aim: This study aims to describe age and dominant side differences

in the mechanical properties of the Patellar tendon (PT) and gas-

trocnemius–Achilles tendon unit (GAT) in vivo in young male

basketball players.

Methods: Sixty-five young male basketball players were recruited.

Subjects were divided in three groups according to their age: 12–13 (n

= 18; 13.3 ± 0.4 years; 53.9 ± 9.0 kg; 168.0 ± 6.4 cm), 14–15 (n =

34; 15.0 ± 0.6 years; 67.4 ± 10.2 kg; 179.4 ± 7.7 cm) and 16–17 (n

= 13; 16.6 ± 0.5 years; 79.1 ± 12.8 kg; 187.1 ± 7.2 cm). The

dynamic stiffness of the GAT and PT was measured on both sides

using the MyotonPRO device (Myoton AS, Tallin, Estonia). For GAT

assessment, participants were in prone position on a massage

table with the knees in extension and feet hanging barefoot and

unsupported from the edge. The measurement points were at 8, 9, 10,

11, 12, 16, and 20 cm from the plantar aspect of the heel. For the PT

assessment, participants were seated with their knees flexed at 90� and

completely relaxed. The measurement point was at the midpoint

between the distal edge of the patella and the tibial tuberosity.

Dominant side was defined as the inside foot during a preferred layup.

GAT data was analyzed by means of a two-way ANOVA for inde-

pendent measures (age and measurement point as independent

factors) and PT data was analyzed using a one-way ANOVA with age

as independent factor.

Results: The analysis of GAT showed that the age significantly

affected stiffness, with youngest participants having lower values and

older participants having higher values from 8 to 12 cm. These dif-

ferences tended to disappear at 16 and 20 cm. No differences were

found between dominant and non-dominant sides. PT analysis showed

that only the 12–13 group was significantly lower than the other

groups, while no differences were found between 14–15 and 16–17

groups. The dominant side of the 12–13 group had higher PT

stiffness.

Conclusions: Stiffness can enhance athletic performance, although

too much or too little stiffness may increase the risk of injury. The

differences found in this study among age groups could be caused by

the natural development of tendon tissue on the course of the matu-

ration process, being unclear the effect of training. An earlier

development of the preferred layup limb caused by the sport specific

skill asymmetry could explain the differences found in the PT stiff-

ness of the 12–13 age group.
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Development of mobility for the effectiveness

of traditional karate skills
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Purpose: Adequate joint mobility favors the realization of martial arts

skills. Numerous studies observe the relationship between the

development of mobility and a better efficacy of sports movements.

The study examines the recent literature and then tests a training

protocol with athletes practicing Traditional Karate.

Methods: A retrospective analysis of the recent literature and an

application of an experimental training protocol dedicated to a sample

of Shotokan-style Traditional Karate athletes were conducted. The

study in question promotes the use of a training card for the devel-

opment of joint mobility in Traditional Karate, creating a real ‘‘warm

up’’, with the use of functional free body training exercises of the

Spartan System� FIF method. The experimental group consisted of a

group of 28 athletes aged between 15 and 20 whose behaviors were

monitored. Pre- and post-treatment data were collected.

Results: After 6 weeks of training in the flexibility of the posterior

muscle chain and in the mobility of the ankle joint, data were found

that indicate a marked improvement in joint mobility in the experi-

mental group. The results deriving from the Sit & Reach Test indicate

a development of ? 75% of flexibility of the posterior muscle chain.

The Lunge Test demonstrates a ? 27% variation for both ankles.

Conclusions: The Pilot study would show that the Spartan System�
method exercise protocol is effective for the development of mobility

of a group of Shotokan-style Traditional Karate athletes. In particular,

the dynamic stretching exercises chosen for the experimental group

would be effective both in the short and long term.
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Effects of a frisbee-specific training on repeated-sprint

ability in elite women’s ultimate frisbee players

Ivan Galli1, Rocco Di Michele2

University of Bologna, Department For Life Quality Studies,
Bologna, Italy1;
University of Bologna, Department of Biomedical and Neuromotor
Sciences, Bologna, Italy2

Purpose: Ultimate frisbee is an invasion team sport played with a

plastic flying disc, requiring high levels of agility, aerobic fitness,

power, and repeated-sprint ability (RSA) (Palmer et al., 2020). The

purpose of this study was to asses the effects of a training program

based on sport-specific drills on RSA in elite women’s players.

Methods: 14 Elite female ultimate frisbee players were involved

(age: 24.2 ± 3.3 years; height: 166.7 ± 5.7 cm; weight: 61.8 ±

5.6 kg). All athletes completed a training program including two

5-week mesocycles, with two sessions/week. In the first mesocycle,

training consisted of acceleration and speed drills performed using the

frisbee, whereas the second mesocycle was based on small-sided

games. RSA was tested before the program (T0), after the first

mesocycle (T1), and after the second mesocycle (T2), using a 6 9 20

? 20 m sprint protocol. The velocity of the fastest sprint (RSAbest),

the average velocity (RSAmean), and the percentage decrement

(RSAdec) across sprints, were examined.

Results: At T1, RSAbest improved by 0.81 km/h (? 4.7%, ES = 1.08,

p \ 0.05) compared to T0, while there was no substantial change

between T1 and T2 (-0.10 km/h; -0.5%, p [ 0.05). A similar trend

was observed for RSAmean (T1 v T0: ? 0.58 km/h, ? 3.5%, ES =

0.91, p\ 0.05; T2 v T1: -0.14 km/h, -0.8%, p[ 0.05). Conversely,

RSAdec was almost unchanged across the training period, with non

significant (p[ 0.05) variations between T1 and T0 (? 1.12%), and

between T2 and T1 (? 0.25%).

Conclusions: The results suggest that frisbee-specific drills, designed

for physical training with the use of the flying disc, are effective to

improve speed and RSA and can be a valuable alternative to sprint

training in elite female players. Moreover, small-sided games are

effective to maintain RSA throughout a competitive season. These

findings reflect similar observations made in other team sports

(Bishop et al., 2011; Karahan, 2020), and provide useful insights for

sport-specific conditioning in ultimate frisbee.
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Effects of detraining in young soccer players

during the COVID-19 lockdown period

Giuseppe Malizia1, Donato Formicola2

Medical and Sport Science Department S.s. Lazio, Rome, Italy1;
Department of Medical Science, Suism—University Sport Service
Centre, University of Turin, Italy2

Background: In literature, the effects of detraining in elite footballer

skills during COVID-19 quaran-tine were observed recently1.

Purpose: Such research analyzed the effects of detraining and home

training on coordination and con-ditional skills in a population of

young soccer player with age of 17 ± 2 years, during the COVID-19

lockdown confinement, between October and December 2020.

Methods: The Functional Movement Screen (FMS)2 and the Counter

Movement Jump (CMJ) protocols were performed to evaluate the

changes in the coordination skills and the strength capacity of the

low-er limbs in two groups of footballers: Under 16 (11 players, age

15 ± 1 years and weight 57 ± 11 kg), and Juniors, (9 players, age 18

± 1 years and weight 69 ± 6 kg). Data were collected in three ses-

sions, T0, T1 and T2. The T0 session was in September 2020, the tests

took place in an empty locker room, made available by the company,

half an hour before the start of the first weekly training. The sessions

T1 (post strength protocol) and T2 (post detraining / home training)

were performed in an empty room at the subjects’ homes due to the

confinement given by the COVID-19 pandemic government dispos-

als. These two requests were carried out at the end of October and

mid-December 2020, respectively.

Results: The no-parametric ANOVA for repeated measurements

Friedman’s test was used to analyze the differences of CMJ results

among sessions and between groups. Significant difference (p =

0.050) was observed in CMJ results of Juniors in detraining. Solely

for Juniors, a Mann–Whitney no-parametric T-test for independent

samples found a significant difference (p = 0.026) in the left Active

Straight Leg Raise test of the FMS protocol.

Conclusions: The results of the present study suggest a significant

decrement of conditioning and co-ordination skills in young soccer

players after 7 weeks of detraining and home training in footballers.
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Effects of isoinertial preconditioning on vertical jump

and back squat
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Turin, Italy1

Purpose: Post activation potentiation (PAP) is a phenomenon that

enhances neuromuscular function as a result of a high intensity sub-

maximal effort. The eccentric action provided by isoinertial flywheel

machine seems to cause a potentiating effect on subsequent exercises.

The aim of this study was to verify the effects of PAP using isoinertial

method on jumping performance and dynamic lower limbs muscle

strength.

Methods: Sixteen experienced and resistance trained athletes (8 men

and 8 women, height: 168.4 ± 9.4 cm, mass 69.6 ± 10.6 kg, age:

28.7 ± 7.1 years) were involved in a crossover study. Following tests

were performed: countermovement jump (CMJ) and 1-RM half back

squat (HBS) with and without isoinertial preconditioning. Precondi-

tioning phase was performed by a half squat exercise using a flywheel
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machine and consisted of 6 reps at maximal power with plate of

3,8 kg and inertia of 0.048 kg/m2. After 7 min of recovery, CMJ (ISO

? CMJ) or 1-RM half back squat (ISO ? HBS) were assessed. Jump

height, absolute power, relative power and 1 RM weight were ana-

lyzed. Assessments were carried out on different days with a

minimum recovery of 48 h. A paired t test was performed to compare

results between two conditioning phases and non-parametric Wil-

coxon test was used to compare results within male and female group.

aggiungere che tutti hanno fatto tutti i test in gg diversi.

Results: Results showed a significant improvement with isoinertial

preconditioning in the ISO ? CMJ for jump height (p = 0.001),

absolute power (p = 0,001) and relative power (p = 0.0007) compared

to CMJ only. No significant improvement was found in the ISO ?

HBS test respect to HBS only. Differentiating the two groups, sig-

nificant improvement were reported in all ISO ? CMJ variables (male

p = 0.01; female p = 0.004) but not in ISO ? HBS compared to CMJ

and HBS test respectively.

Conclusions: Considering the data obtained, the isoinertial flywheel

protocol showed a potentiating effect on the CMJ performance, thus

this pre-conditioning activity is ineffective before high intensity

muscle strength performance.
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Efficient squat technique: an index to estimate it
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Purpose: Squat is the most common multijoint exercise used to

develop strength and power of the lower limbs in different contexts.

Appropriate technique grants optimal results while minimising inju-

ries. Based on the assumption that in a correct squat the barbell moves

in the vertical line while any horizontal displacement is counterpro-

ductive, our group proposed a Technical inefficiency index (TI). TI is

calculated as the % ratio of the horizontal component to the vertical

component of the barbell trajectory during squatting movements.

Preliminary data found higher TI in naı̈ve vs skilled athletes. This

study aims to confirm that TI is able to distinguish the quality of back

squat technique in a larger and more heterogeneous group of lifters.

Methods: 26 young male subjects (age: 22,5 ± 4,3 years) were

recruited and divided in beginner, intermediate and advanced groups

based on experience/performance. Each performed 4 sessions in

which 1RM of squat and the kinematics of barbell trajectory were

evaluated (sagittal 2-dimensional motion analysis, Panasonic �
Lumix FZ200, 100 Hz) during three sets to failure at 60%, 75% and

90% of 1RM, in a randomized order. Data were compared by two-

way ANOVA (experience group and load intensity) and correlation

analysis.

Result: All groups had a comparable age, weight and height.

Advanced were significantly stronger and experienced (#8, 180 ±

23 kg 1RM, 4 ± 2 years) compared to Intermediate (#8, 130 ± 14 kg

1RM, 2.5 ± 5 years) and Beginners (#10, 84 ± 18 kg 1RM, 0.2 ± 0.3

years), that were different from each other. There was a significant

main effect of load intensity (p = 0.002) and experience/performance

(p = 0.001) on TI. In all groups, post-hoc analysis showed a decreased

efficiency at 90% compared to 60% and 75%, that were not different

from each other. In addition, beginners showed higher inefficiency at

all intensities compared to both intermediate and advanced lifters.

Yet, the difference in TI between intermediate and advanced lifters

did not reach statistical significance. A significant negative correlation

was found between experience/performance and TI at all intensities

(overall r = -0.62).

Conclusions: The TI index discriminates the quality of squatting

technique between lifters of different experience/performance, at all

tested intensities. Further research will determine if this simple index

can guide the acquisition of an efficient technique and allow the

monitoring of movement quality under increasing load and fatigue in

back squat.

References

1. McLaughlin T., Dillman C. (1977), A_kinematic_model_of_per-

formance_in_the_parallel squat by champion powerlifters. Med

Sci Sports Exerc 9: 128–133.

2. Luca Ferrari, Gianluca Bochicchio, Silvia Pogliaghi, ‘‘A small

horizontal component of the barbell trajectory is a simple index

of technical efficiency in squat’’, Firenze, 3 – 6 Ottobre 2018, IX

congresso nazionale SIAMOC: congresso nazionale della società
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Evaluating the change of direction skill in futsal

referees
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Orrù1

Università Di Napoli Parthenope, Dip. Scienze Motorie E Del
Benessere, Napoli, Italy1

Purpose: The ability to perform a rapid change of direction (COD) is

a critical skill for successful performances in numerous field-based

sports. COD skill is often measured through agility tests as agility has

relationships with trainable physical qualities such as strength, power

and technique (1,2). Different physical determinants affect COD

performance, such as anthropometrical dispositions and technical

qualities, straight sprinting speed, and leg strength qualities (3). Aim

of the present pilot study is to investigate the efficacy of a novel

training program, specific for futsal referees, able to optimize COD

skill by addressing specific motor tasks: 1) pivot foot positioning, 2)

distance between the feet and 3) body posture through arm

positioning.

Methods: Four male regional futsal referees (age: 28.5 ± 3.1 years;

weight: 74,5 ± 6,9 kg; height: 176 ± 6 cm; BMI: 23,99 ± 1,76 kg/

m2), members of Italyn Association of Referees, were recruited for

this pilot study. The COD specific training program was added to their

weekly standard training schedule (3 days/week) for 6 weeks. It lasts

10 min during which the participants perform a specific sequence, on

both sides: lateral running for 11 m, change of direction (acoustic

sound), straight sprint for 9 m. The sequence was performed 6 times

(3 times/side), focusing on the single motor tasks quoted above,

separately. Then the sequence was repeated and videotaped 4 con-

secutive times (2 times/side), focusing on all motor tasks, and the

videos were analyzed by three independent trainers.

We tested the efficacy of the proposed COD training by Y-Reactive

Agility test.
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Results: After 6-week COD-specific training, all participants

improved their score at the Y-Reactive Agility test (2,25 ± 0,08 s vs

2,16 ± 0,11 s). The 3 selected motor tasks were evaluated by motion

analysis and, after 6week, almost all of them were properly accom-

plished (3 ± 1 vs 6 ± 2; p\ 0,05).

Conclusions: Futsal referees could improve their COD skill by per-

forming the proposed program which is not time-consuming while

providing a match-like stimulus.
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Factors affecting the spartan race� performance:

a study protocol
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Biomediche Per La Salute, Milan, Italy1

Purpose: The Spartan Race� (SR) is one of the most famous obstacle

course races, involving running from 5 to 50 km on different terrains

with different obstacles. SR requires a variety of physical abilities to

complete extreme functional movements. Accordingly, endurance,

muscle strength and power, as well as flexibility and balance are all

factors that may influence SR performance. To date there is no evi-

dence regarding the physical and physiological determinants of SR

performance. Therefore, we present a protocol to outline these char-

acteristics and to quantify the relative importance of the selected

attributes with the performance level.

Methods: The proposed protocol will involve 15 élite (E) and 15

amateur (A) SR athletes. Athletes will be considered as E if they are

in the Italyn Élite Spartan Race� ranking or as A if the performed at

least one SR. The intervention period will be planned in agreement

with the involved athletes and coaches. Athletes will be familiarized

with the procedures prior to the testing sessions. They will be tested

for anthropometry, aerobic capacity, upper- and lower-body muscle

strength, as well as dynamic balance, core-strength and flexibility

over a 2-day period during a training camp. The first day, medicine

ball throw (upper body muscle strength); vertical jump test (lower

body strength); Y balance test (dynamic balance) and core stability

test (core strength) will be performed in a randomized order. The

second day athletes will perform a multi-stage fitness test (aerobic

capacity) and a sit-and-reach test (flexibility) in a randomized order.

Results: The primary outcomes will be anthropometric measures (i.e.

height, body mass, skinfolds, segment lengths, breadths, and girths);

aerobic capacity (maximum distance covered), upper- (medicine ball

throw distance) and lower-body (vertical jump height) muscle

strength; dynamic balance (absolute, normalized and composite reach

distance), core endurance strength (time of exhaustion) and flexibility

(flexion distance).

Conclusions: This study can be considered as a starting point for SR

athletes and coaches to improve their training strategies and perfor-

mance. Indeed, identifying the physical and physiological

determinants of SR performance may give valid training recom-

mendation, guide talent identification and development programs, as

well as individualize training prescription [1].
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Hepatic function in professional basketball athletes
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D’Alicandro2, Giulia Frisso1, Olga Scudiero1
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Purpose: Constant physical activity associated with a proper diet has

a positive impact on human health. However, many studies have

shown that physical exercise causes an adaptive metabolic response

of the body which results , in an alteration of concentration of specific

biochemical parameters. This alteration may be related to the type,

duration or intensity of physical exercise and can lead to the onset of

cardiac diseases, liver dysfunctions and muscle damage. In our study,

we have focused our attention on alanine aminotransferase (ALT),

aspartate aminotransferase (AST) and alkaline phosphatase (ALP).

They are biomarkers of the decline in liver functions related to the

change in the liver of the cell membrane caused by lipid peroxidation

induced by the presence of oxygen radicals. ALT, AST and ALP

increase their serum concentration especially after a long duration

exercise. Furthermore, recent studies have identified that both GSH

and GGT can be used as biomarkers for hepatic and/or renal dys-

function and/or as alarm bells of prolonged oxidative stress that could

cause liver damage in competitive athletes. The purpose of this study

is the analysis of the alterations in the levels of GSH, GGT, AST,

ALT and ALP in serum of competitive athletes before and after a

specific activity, as an identification data of a possible oxidative stress

caused by intense physical activity.

Methods: 15 professional basketball athletes and 15 sedentary con-

trols were recruited at time 0, before the start of the sports season, and

at time 1, 2 months later; through spectrophotometric analysis we

have determined GGT, AST, ALT and ALP, instead the GSH was

measured by ELISA assay.

Results: The levels of AST, ALT and ALP of the athletes are within

the normal range; athletes’ GGT levels are lower than sedentary but it

is in the normal range; finally, the GSH levels in the serum of the

athletes are slightly increased in the serum of the athletes: CTR vs

time 0 or time 1(p\ 0.001).

Conclusions: the levels of AST, ALT and ALP are normal; the levels

of GGT in the serum of athletes are lower than in sedentary controls;

this result implies that the liver function of athletes is not compro-

mised and the metabolism of GSH works perfectly despite intense

physical activity. At the same time, the increase in GSH in the serum

of athletes shows that physical activity, promotes an accumulation of

ROS, so athletes to counteract this accumulation produce more GSH

than sedentary controls.
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An updated methodology to estimate critical velocity

in front crawl swimming: a scoping review
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Purpose: Critical velocity (CV) and its related total distance covered

above CV (D’) can be used to evaluate and monitor performance in

swimmers. CV is used to evaluate aerobic endurance while D’ can be

used to evaluate the anaerobic performance. These parameters are

well researched in sports such as cycling and running, but the liter-

ature on CV in swimming is less available. Therefore, the objectives

of this review were (i) to methodologically evaluate the protocols

used to obtain CV; and (ii), eventually, to provide a standard oper-

ating procedure (SOP) for this parameter in front crawl swimming.

Methods: The review followed Preferred Reporting Items for Sys-

tematic Reviews and Meta-Analyses Extension for Scoping Reviews

guidelines. PubMed, Web of Science, and Scopus were used to find

original studies written in English. No exclusion criteria were adopted

for the country of origin. The results were analysed through a nar-

rative synthesis.

Results: From 5,235 studies, a total of 41 studies were included.

Sixteen different protocols were adopted that included distances from

50 to 1500 m with different number of distances (e.g. only 200–400

or 100–200-400 or 100–200-400–800 and so on). The tests were

proposed also in swimming pool of different length. Different phys-

iological thresholds as comparators with CV and D’.

Conclusions: CV and D’ evaluation presents different testing proto-

cols, making this performance marker potentially inaccurate. As a

consequence, we propose a SOP based on the protocol of Wakayoshi

and colleagues (1992) following the indication of the last findings.

The SOP proposed suggests to calculate CV using the distances

200–400 and 800 m with three-data (to obtain a more precise value),

to extrapolate the value from the equation of Wakayoshi and col-

leagues (1992).
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Influence of the area per player in non-professional

soccer players: focus on positional roles
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Purpose: This study analyses the influence of different area per

player (AP; 75, 98 and 131m2) on the average metabolic power and

other soccer-related performance variables in relation with the posi-

tional roles. Methods: 19 non-professional soccer players (attackers,

midfielders and defenders) were recruited to play 3 different small-

sided games (SSGs): SSG1 (5vs5; 30 9 30 m; 5 min), SSG2 (5vs5;

35 9 45 m; 5 min) and SSG3 (7vs7; 35 9 45 m; 8 min). Specific

playing rules were applied: i)defenders could not go beyond the

midfield line; ii)attackers could not retreat behind the midfield line;

iii)ball touch limit was set to 3. GPS-assessed soccer-related variables

were: average metabolic power (AMP), distance covered in 1 min

(DIS); %time spent at high speed (v[16 km/h) (%hst); %time spent

at high metabolic power ([20 W/kg) (%hmpt); %distance covered at

high/negative positive speed (accelerations: 2 \ v \ 4 m/s2; decel-

erations; -6 \ v \ -2 m/s2) (%ACC; %DEC); number of actions

performed at high metabolic power (hmpa). One-way ANOVA was

performed among training game formats on each dependent variable

in relation to the position role. Results: All recorded variables dif-

fered when each SSG was compared to the others (p\0,05), but for

hmpa for attackers. Most performance variables were positively

associated to increasing AP (p \ 0,05), but for %ACC and %DEC,

and differed among positional roles within the same SSG (p\0,05).

Conclusions: Here we provide qualitative and quantitative determi-

nants, able to significantly improve soccer-specific performance

variables, demonstrating that different arrays of SSGs are needed to

fulfil the demands characterising each positional role, irrespective of

the physical/technical level of players.

161

Influence of the area per player in non-professional
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Purpose: This study analyses the influence of different area per

player (AP; 75, 98 and 131m2) on the average metabolic power (MP)

and other soccer-related performance variables in relation with the

positional roles.

Methods: 19 non-professional male soccer players (25,2 ± 6,3years;

23,7 ± 2,3 kg/m2; 16,4 ± 6,3years soccer experience) were recruited

to play 3 different small-sided games (SSGs): SSG1 (5vs5; 30 9

30 m; 5 min), SSG2 (5vs5; 35 9 45 m; 5 min) and SSG3 (7vs7; 35 9

45 m; 8 min). Specific playing rules were applied. GPS-assessed

soccer-related variables were: average MP (AMP), distance covered
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in 1 min (DIS); %time spent at high speed (v[16 km/h; %hst) or MP

([ 20 W/kg; %hmpt); %distance covered at high positive/negative

speed (2\v\4 m/s2, %ACC; -6\v\-2 m/s2, %DEC); number of

actions at high MP (hmpa).

Results: All recorded variables differed when each SSG was com-

pared to the others (p \ 0,05), but for hmpa for attackers. Most

performance variables were positively associated to increasing AP (p

\ 0,05), but for %ACC and %DEC, and differed among positional

roles within the same SSG (p\ 0,05).

Conclusions: Here the general applicability of SSGs, regardless the

physical/technical skills of the group of players, to enhance perfor-

mance is confirmed; furthermore, quantitative advices on AMP and

other performance variables are provided to achieve significant

improvements in all soccer players of the team.
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Purpose: Low back pain (LBP) is a widespread musculoskeletal

complaint reported by athletes, often from an early age. The purpose

of this retrospective survey was to analyse the prevalence of LBP

among Italyn adolescent soccer players, and to identify potential risk

factors.

Methods: Participants were requested to answer an online survey

based on the standardized Nordic questionnaires for musculoskeletal

symptoms.

Results: Data were obtained from 204 male soccer players aged

14–17 years competing at the national and regional level. More than

half of the players had experienced LBP in their lives. One-way

ANOVA revealed that the players with LBP were taller, heavier and

with a higher BMI (all p values \ 0.00001). When considering the

playing position, ANOVA revealed that 14–15 years-old strikers

displayed higher LBP scores than all other roles (all p values\0.05).

Accordingly, strikers were exposed to a higher risk of LBP than

midfielders (RR = 1.48; 95%CI:1.10–2.01; p = 0.01) and goalkeepers

(RR = 1.48; 95%CI:1.02–2.971; p = 0.04), but not defenders (RR =

1.23; 95%CI:0.93–1.63; p = 0.15). Within the 14–15 age-class,

strikers were, again, those most exposed to LBP risk (all p values\
0.05).

Conclusions: Anthropometric and soccer-related features should be

monitored to ensure early identification of potential risk factors for

LBP. This information should be considered along with the specific

playing position as strikers emerged as the roles most exposed to LBP

risk.
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Purpose: Acute performance enhancements have been associated

with conditioning activities (Seitz and Haff, 2017). The aim of this

study was to establish if a resistance exercise for the upper body may

generate a post activation performance enhnancement (PAPE) in the

lower body.

Methods: Thirteen resistance trained men (age = 26.5 ± 3.4y; body

mass = 77.9 ± 6.8 kg; height = 176.6.1 ± 4.9 cm) participated in the

present investigation. Participants were tested for upper and lower

body power [bench press throw (BPT) and countermovement jump

power (CMJP) tests]. Participants were also tested for maximum force

and electromyographic activation (EMG) of quadriceps muscles at

isometric leg extension. All the assessments were performed pre and

8-min post a high intensity bench press protocol (HI: 5 sets of 1 reps

at 90% of 1RM), a high power protocol (POW: 5 sets of 1 rep at 30%

of 1RM with maximum explosive intent) and a control trial (CO).

Participants performed all the trials in randomized order and in dif-

ferent days.

Results: A significant time x trial interaction was detected for CMJP

(p = 0.049). This parameter was significantly increased following the

HI protocol only (p = 0.025). A significant interaction was also noted

for EMG with a significant improvement following the HI protocol (p

= 0.032) and a significant decrese post the POW protocol (p = 0.020).

No other significant effects were detected (p[ 0.05).

Conclusions: Results of this investigation indicate that a HI bench

press protocol may produce a PAPE in the lower body power and

increase the neuromuscular activation of leg extensor muscles. The

POW bench press protocol did not show any positive effects on lower

body performance. Interestingly enough, no performance enhance-

ments were detected in the upper body following the HI protocol.
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Natural mineral spring waters for different sport

performances

Valentina Presta1, Luca Ambrosini1

Università Di Parma, Dipartimento Di Medicina E Chirurgia, Parma,
Italy1

Purpose: Scarce scientific attention has been dedicated to the mineral

composition of natural spring waters (NMSWs) as related to the

average hydro-saline requirements of the different athletic perfor-

mances. We asked if there was sufficient scientific data to predict that

the biological properties of specific NMSWs could optimally respond

to the physiological needs of athletes in relation to their specific sport

activity and performance.

Methods: We reviewed the existing literature to explore the cate-

gories of NMSWs, matching mineral compositions, athletic

performances, and hydro-saline requirements, trying to assign to each

an at least theoretical sport-specificity.

Results: NMSWs are a natural source of water-dissolved minerals

that can optimize both pre- and rehydration needs of athletes. Mag-

nesium waters optimize anaerobic performances (short-duration

events), favouring muscle strength and power in response to load

effort; bicarbonate and/or alkaline waters optimize endurance sports

(running, cycling, long-distance and long-duration events, etc.),

where the performance is strongly dependent on efficient control of

pH levels and fatigue. The presence of calcium ions in both magne-

sium and bicarbonate waters favours muscle contraction, while

sodium content should be accurately controlled, according to the

individual needs.

Conclusions: Although this topic deserves a higher scientific atten-

tion, available literature supports the idea that specifically chosen

NMSWs can integrate athlete’s diet replenishing sport-related fluid

and electrolyte deficits.
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Purpose: the quantitative evaluation of motor performance in athlete

through wearable sensors reached a worldwide popularity [1,2]. This

study aims at proposing an experimental protocol for the evaluation of

both kinematics and muscle activation during a typical soccer team

coaching session.

Methods: One professional soccer player of the Italyn major league

was enrolled in the study. The player was sensorized with four inertial

sensors and eight surface electromyography probes to gather the knee

mobility and the lower limb muscle activation during running,

sprinting, and jumping tasks. Jumping task was performed both in

monopodalic and bipodalic mode. Evaluated variables included the

knee flexion/extension angles, the activation time (ta) and the average

rectified value (ARV) of rectus femoris, biceps femoris, tibialis

anterior and gastrocnemius. Symmetry Index between two lower limb

sides was computed for each variable [3].

Results: Knee angles are in line with the physiological value and no

asymmetries were found in all the performed tasks. Asymmetry was

instead evident between the right and left biceps femoris in running,

with ARV equal to 145 lV and 40 lV for right and left side,

respectively. Such difference was less evident in sprinting. For

jumping task, a different behaviour was found for the rectus femoris

of the two sides; the right one is more activated during the jump

preparation and the left one during the flight time. In average, the

ARV of lower limb muscle was higher in right monopodalic jump,

allowing to strengthen the hypothesis of muscle asymmetry.

Conclusions The findings of the present abstract can open the pos-

sibility to introduce low-cost and non-invasive sensors-based

assessment session during typical coaching program to quantitatively

measure the performance of football players.
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Purpose: Non-sport-specific strength training (NST) is a way to

increase endurance performance. However, exercise characteristics

(maximal, plyometric, explosive or resistance strength training) that

give the best Results are still under debate. We therefore meta-

analysed the literature data to assess which type of NST intervention

is more efficient in improving the performance in four endurance

sports, i.e. Running, Cycling, Triathlon and Cross-Country Skiing.

Methods: Scientific publications were analysed according to the

PRISMA Checklist and statement. The initial search yielded 500

studies, 17 of which were included in this review using the PEDro

Scale.
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Results: Maximal strength training boosted the expression of strength

particularly in cross-country skiing and cycling, increasing endurance

performance measured as a decrease of the Time Trial or Time Trial

to Exhaustion. In running, explosive strength training did not yeld

advantages, whereas plyometric strength training led to improvements

of Time Trial or Time Trial to Exhaustion and Work Economy.

Conclusions: In running it was possible to compare different types of

NST and the plyometric strength training resulted the best method-

ology to enhance the endurance performance. Studies on the other

sports only investigated the effects of maximal strength training that

resulted more effective in cross-country skiing and in the cycling

component of triathlon. On the contrary, maximal strength training

induced modest effects on cyclists performance as compared to other

athletes, suggesting that a different type of NST would probably be

more effective, similarly to what was observed in runners.

In conclusion, each sport might optimize performance by using

appropriate NST, which, however, should be studied individually.
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Purpose: was to measure the scientific production of two M-EDF

academic disciplines researchers relating to recruitment sectors

according to scientific field: Physical and sport activity (PSA),

Biomedical and Psycho-pedagogical domains.

Methods. The sample was made up of the entire population of full

professors (30) plus a proportional representation of the 2 recruitment

sectors (7 times more for 06/N2 than 11D2) of associate professors

with at least one per university in M-EDF/01 or M-EDF/02 for a total

of 78 researchers. For each unit of the sample, the titles of the 10

products with multiple citations in the Google Scholar database were

analyzed and the full consistency of the title with the 2 scientific-

disciplinary statements was assessed. ANOVA one-way was used

between the 2 academic disciplines of the 2 recruitment sectors with

the 3 domains to highlight the greater, average and lesser significance

of the separate data.

Results. Mean and SD of 3 domains was: biomedical = 5.92 ± 3.79;

PSA = 3.38 ± 3.30 and psycho-pedagogical = 0.66 ± 1.60. M-EDF/

01 in 06/N2 had a significant difference only between biomedical and

PSA and between biomedical and psycho-pedagogical (p = 0.000).

M-EDF/02 in 06/N2 had a significant difference only between

biomedical and psycho-pedagogical and between PSA and psycho-

pedagogical (p = 0.000) while it had no significant difference between

biomedical and PSA (p = 0.063). M-EDF/01 in 11/D2 had a signifi-

cant difference only between biomedical and PSA (p = 0.001).

M-EDF/02 in 11/D2 had a significant difference between biomedical

and PSA (p = 0.000) and between PSA and psycho-pedagogical (p =

0.000).

Discussion. The aggregate data showed a prevalence of the biomed-

ical scientific products over the PSA one and a modest psycho-

pedagogical scientific products in 06/N2 and biomedical in 11/D2.

The disaggregated data was the following: a) M-EDF01 in 06/N2 had

a significant difference in favor of biomedical and none between PSA

and Psycho-pedagogical; b) M-EDF02 in 06/N2 had only a significant

difference between physical and sport activity and psycho-pedagog-

ical in favor of PSA; c) MEDF/01 in 11/D2 had a significant

difference between biomedical and PSA in favor of the latter, while

between PSA and psycho-pedagogical there were no significant dif-

ference despite being PSA prevalence; d) MEDF/02 in 11/D2 had a

significant difference between Biomedical and PSA, the same occurs

between PSA and psycho-pedagogical.
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Physical fitness changes during the COVID-19
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Purpose: Since February 2020, multiple mitigation and containment

measures were adopted to avoid spreading the COVID-19 virus in

Italy. Such restrictive measures were, at least in part, harmful for

many athletes, including soccer players, who stopped their training

and competition activities for a relatively long period (1, 2). The

physical and mental consequences of this adverse scenario are still

uncertain, and therefore, the current study aimed to describe the

physical fitness changes during the COVID-19 lockdown in young

soccer players.

Materials and Methods: Fourteen-four soccer players aged

16–17 years of FIGC U17 football teams from Pavia (PV) were

recruited. Each athlete was assessed before and after the regional

lockdown, which lasted approximately six weeks. In each testing

session, athletes performed a battery of tests, including a 30-m linear

sprint, a horizontal jump (HJ), and a six-minute walking test

(6MWT).

Statistical analysis: Data are expressed as mean and standard devi-

ation. Paired t-tests were used to examine pre- vs. post-lockdown

changes in physical fitness. Statistical significance was set as P \
0.05. Effect sizes were calculated using Cohen’s D principle, with

90% confidence interval, and categorized according to the following

thresholds:\0.2 trivial, 0.6 small, 1.2 moderate, 2.0 large, and[2.0

very large.

Results: Table 1 and Graph 1 summarize the main findings. In brief,

athletes showed, compared to pre-lockdown, an impaired perfor-

mance in all the selected tests: 6MWT (p\0.05 Cohen’s d = -2.5, -
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3.38 to -1.56), HJ (p\ 0.05 Cohen’s d = -1.54, -2.18 to -0.86), and

30-m linear sprint (p\ 0.05, Cohen’s d = -1.02, -1.55 to -0.45).

Conclusions: This study revealed that restrictive measures during the

COVID-19 pandemic caused a significant decrease in physical fitness

in young soccer players. These findings would be helpful for coaches

and physical trainers and reinforce the extreme attention to avoid

physical fitness decrements during relatively long periods of

lockdown.
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Analysis of external load indicators in official matches

and sport-specific training of semi-professional soccer

players: focus on intensity and strength
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Palermo/department of Psychology, Educational Science and Human
Movement, Palermo, Italy1;
Palermo Football Club, Fc Palermo, Palermo, Italy2;
Faculty of Sport Sciences, Ankara University/ Department of Sport
and Health, Faculty of Sport Sciences, Ankara, Turchia3

Purpose: In soccer, the use of Global Positioning System (GPS)

devices for monitoring external load indicators (Eli), both in official

matches and training, is widely adopted to improve sport performance

and reduce injuries. Hence, the aim of this study was to investigate the

differences in external load indicators between Official Matches (OM)

and sport-specific tasks, in semi-professional soccer players.

Methods: A number of 2186 observations among 21 semi-profes-

sional soccer players (FC Palermo, Italy, age: 25 ± 6 years, height:

183 ± 6 cm, weight: 75,2 ± 7 kg) was collected through eight GPS

devices (Qstarz BT-Q1000EX, 10 Hz) and the related software

(LaGalaColli V: 8.6.4.3), during the sports season 2019–2020. Par-

ticipants were monitored during OM and the following three sport-

specific tasks including: Friendly Matches (FM); Small Sided Games

(SSG), and Match-Based Exercises (MBE). ELi considered for this

study were: percentage of intense accelerations (%int acc); percentage

of intense decelerations (%int dec) for sport-specific strength and

Passive Recovery time /min (PrT/m) as an indicator of sport-specific

intensity. A one-way ANOVA was performed to detect any differ-

ences between the four tasks for each indicator. A Scheffe post-hoc

test was subsequently carried out for testing multiple comparisons.

Results: Our results showed significant differences between OM and

sport-specific tasks for all the ELi considered (F (3,2182) = 279.28, p

\ 0.001; (F (3,2182) = 627.3, p \ 0.001; F (3,2182) = 138.96, p \
0.001, for %int acc, %int dec, PrT/m, respectively). The post-hoc

multiple comparisons revealed the same significant difference for all

the ELi (p\0.001) between all tasks except for the comparison of the

PrT/m between MBE and FM (p\0.01). In detail, as concern PrT/m

we found the highest mean value in OM and the lowest in MBE

(18.36 and 12.90 (s/min), respectively). Conversely, regarding %int

acc and %int dec the lowest mean values were detected in OM and the

highest mean values in SSG (8.64 vs 13.02 and 9.25 vs 15.68, for

%int acc and %int dec, respectively).

Conclusions: We found that, in semi-professional soccer players, ELi

are in accordance with the performance model by achieving better

values in training than OM. Our outcomes suggest that the use of GPS

is fundamental for monitoring external load in sport-specific training

in soccer.
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Purpose: Athletes of kayak and canoe must possess a high level of

strength, endurance and power in the upper body. The aim of our

research was to describe Pavg in the guided eccentric-concentric

bench press (BP), guided eccentric-concentric ballistic bench press

(BBP) and guided concentric-only prone bench pull (PBP) between

20 and 90% one-repetition maximum (% 1RM) in international

canoeing and kayaking athletes.

Methods: Nine international athletes were monitored during two

complementary sessions (48 h apart) of an incremental testing pro-

tocol with a 5 kg increase between the absolute load of 30 kg to

100 kg on the BP, 15 kg to 60 kg on the BBP, and 30 kg to 95 kg on

the PBP. Instantaneous displacement was measured using a linear

position transducer and average velocity and power were computed.

One repetition maximum (1RM) was calculated indirectly through the

load-velocity relationship in the BP and PBP with a minimum

velocity of 0,15 m/s and 0,45 m/s, respectively. The 1RM for the

BBP press was set at 80% of the maximum weight lifted in the BP.

Then, from the individual load-velocity equations the weight [kg]
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from 20 to 90% 1RM at each 10% interval was obtained and, sub-

sequently, the mean power output was calculated using the individual

power-load polynomial equation at the new standardized absolute

load. A two-way repeated measures ANOVA was used to explore

differences among the different exercises and relative load from 20 to

90% 1RM.

Results: PBP displayed a higher average power output (Pavg) from

40 to 90% 1RM compared to BP and BBP (p \ 0,0001), while no

statistical difference was found between the latter at any load per-

centage (p[0,05). In addition, the % 1RM that maximized Pavg was,

respectively, 60% 1RM for PBP, 50% 1RM for BBP and 40% for BP.

Post hoc analysis showed that the relative load at the maximum Pavg

was not statistically different (p[0,05) from 40 to 80% 1RM in the

PBP, from 40 to 60% 1RM in the BBP, and from 20 to 60% in the BP.

Conclusions: The main finding of our study is that in professional

canoeists and kayakers the power-load relationship differs between

PBP, BP and BBP exercises, with the highest average power output

monitored in the PBP in comparison with both, BP and BBP. Our

study agrees with the one carried out by Sánchez-Medina et al., using

a strength-trained population.
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Purpose: To assess the relationship between the subjective perception

of muscle soreness and external and internal load in a youth male

beach handball goalkeeper.

Methods: One youth male goalkeeper (age: 16 y; height: 181 cm;

weight: 76 kg) of the U17 Lithuanian National Beach Handball team

was monitored during 14 training sessions. Muscle soreness was

obtained by administering the Wellbeing scale 1 and taking into

account only the item relative to the muscle soreness. External load

was monitored by means of inertial movement units. Internal load was

objectively assessed using the summated heart rate zones 2 whereas

the subjective internal training load was assessed using the session

rating of perceived exertion3. The Pearson correlation coefficient

(r) was calculated to assess the relationship between muscle soreness

and external and internal load, respectively.

Results: A large negative (r = -0.51) relationship was found between

the subjective internal load and muscle soreness, whereas a moderate

negative (r = -0.39) relationship was found between the objective

internal load and muscle soreness. For the relationship between the

external load and muscle soreness a trivial negative (r = -0.04) cor-

relation coefficient was found.

Conclusions: The present results show that muscle soreness is most

strongly related with the subjective internal load. This relationship

might be related to the peculiarity of the role of the goalkeeper,

characterized by fewer movements than field players4. Therefore, in

the case of beach handball goalkeepers, subjective internal load

monitoring may be more useful than the external workload, with the

aim to monitoring players’ response to training stimuli and being able

to understand excessive player fatigue and be able to act to prevent

injuries or overtraining.
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Serve quality analysis in tennis men at roland garros

from 2003 to 2019

Claudio Lazzaretto1, Matteo Bonato1, Carlo Rossi1

Università Degli Studi Di Milano, Department of Biomedical
Sciences For Health, Milan, Italy1

Purpose: In last decades serve has become one of the most important

shots of elite tennis and use of new materials and training Methods
contributed to make it faster and powerful. Nowadays, the role of

tennis serve becomes fundamental during match because it allowed to

gain points with no or very short rallies. Therefore, the primary aim of

this study was to investigate the tennis serve related parameters

during the Roland Garros tournament and to compare them with the

Wimbledon tournament.

Methods: The data collected refer to 17 years; in these 17 years n =

2159 were played, of which n = 1632 in the first week and n = 527 in

the second week. For each year and each group we evaluated two

macro-categories of topics. The first refers in particular to the success

of the serve, while the second to the performance of the same

fundamental.

Results: Over the years we graphically witness a common trend of the

various parameters analyzed, which consists of a rapid increase in the

first years, followed by a stabilization of the same. As regards the

comparison between the two weeks, highly significant (p\0.01) and

on average significant (p\0.05) changes in parameters can be noted.

Conclusions: The Results confirmed that serve is the most incisive

shot of modern tennis on all surfaces, both at Roland Garros and both

at Wimbledon.
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The effects of bergamot on high sensitivity c-reactive

protein and oxidized ldl in professional athletes

during endurance training

Marco Alfonso Perrone1, Bruno Donatucci2, Antonino De Lorenzo3,
Maurizio Volterrani4, Attilio Parisi5, Ferdinando Iellamo1
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Purpose: many studies have shown that endurance sports athletes

have a biochemical profile of inflammation and high oxidative stress,

due to the high load of training. On the other hand recent studies have

shown that bergamot, in addition to the already known lipid-lowering

properties, also has anti-inflammatory and antioxidant properties. The

aim of the study was to determine the effects of bergamot juice on

biomarkers of inflammation and oxidative stress in professional ath-

letes who practice cross-country skiing.

Methods: 10 international-level cross-country skiing male athletes

(group I) were enrolled in the study. As a control group, we enrolled

10 national-level cross-country skiing male athletes (group II). We

performed a blood sample during the unloading phase of the athletic

training (T0) and dosed high sensitivity C-reactive protein (hsCRP)

and oxidized low-density lipoprotein (oxLDL). The international-

level athletes took 500 ml/day of bergamot juice, while controls did

not. Afterwards, all the athletes started the training load period and

after 30 days of intense training (T1) the venous sample was repeated

to assess hsCRP and oxLDL. The two groups had the same training

schedule but athletes of group I sustained a significantly higher

training load than athletes of group II (16,732,6 ± 1729,3 vs 10,756,4

± 1102,3 METs per week respectively, p\ 0.05).

Results: In group I there was a significant reduction in hsCRP (p\
0.05), while there was no significant increase in oxLDL despite the

greater training load. In group II, on the other hand, there was no

significant change in hsCPR levels between T0 and T1, while there

was a significant increase in oxLDL (p\ 0.05).

Conclusions: Our data showed that bergamot juice in professional

cross-country skiing athletes could reduce inflammation and oxidative

stress due to intense training. More studies are needed to understand

better the protective role of bergamot in high-level skiing athletes and

in athlete’s populations of different sport disciplines.
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The effects of physical training on cortisol

and testosterone concentrations and physical

performance in female football referees

G. My1, Antonino Bianco2, A Palma2, S. Marsigliante1, Antonella
Muscella1

Department of Biological and Environmental Science
and Technologies (di.s.te.b.a.), University of Salento, Lecce-italy1;
Department of Psychology, Educational Science and Human

Movement, Sport and Exercise Sciences Research Unit, University
of Palermo, Palermo-italy2

Although female and male youth athletes are roughly equal, a sig-

nificant disparity exists in authoritative roles. Female referees are

almost nonexistent at the professional level and exceedingly scarce at

the local and national levels. Both male and female football referees

are subjected to physical and psychological stress due to complex

decision-making by dealing with players, coaches and audiences.

Physical training affects the state of the hypothalamic–pituitary–go-

nadal axis hormones in both men and women (Hackney et al., 2003);

this is particularly true for high intensity and physically demanding

sports (Aldous et al., 2016; Muscella et al., 2021).

Purpose: This study aimed to determine the effects of the football

season period on plasma cortisol and testosterone concentrations and

female referee’s physical performances.

Methods: The changes in physical parameters: 40 m Sprint test (s),

Yo-Yo intermittent recovery tests (YYIRT1, m), and VO2max

(ml�min-1�Kg-1) and plasma cortisol and testosterone concentrations

were evaluated at four different time points: before the beginning of

the training period (T0), at the start of the pre-season (T1), at the

middle of the season (T2), and the end of the season (T3), in 14

female football referees.

Results showed significant differences in hormone concentrations at

the four-time points evaluated. Plasma cortisol increased during the

first training period from 15.4 ± 4.7 lg/dl to 20.7 ± 6.1 lg/dl (p\
0.01); then it strongly increased during mid-season (T2: 28.5 ±

3.9 lg/dl, p\0.001) and decreased at the end of the season to 16.0 ±

2.4 lg/dl.

Before the beginning of the training period, plasma testosterone

concentration was 14.2 ± 0.37 lg/dl. Then testosterone levels

increased to 57.1 ± 3.7 lg/dl in T1 and then 47 ± 3.7 lg/dl, in T2

whilst at the end of the season, the concentration decreased to 33.5 ±

2.8 lg/dl. Thus, between the start of the training period and the end of

the season, significant differences were observed in the physical

performances of female referees.

Our Results showed that performance improved. Indeed, the

training sessions to which the football referees were subjected

resulted in good aerobic and anaerobic fitness levels, also in women.

Thus, female referees possessing the required skills are potentially

eligible to officiate male matches that are supposed to impose higher

external loads than female competitions.

Finally, further studies including a larger population of female

referees.
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University of Ferrara, Department of Economics and Management,
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Purpose: The National Basketball Association (NBA) is the main

basketball league of the United States of America and Canada,

moreover, is one of the most popular basketball leagues around the

world. The introduction of the 3-point (3PT) line (1979–1980) was a

major change in NBA rules. The aim of the present study was to

investigate how the popularity of the 3 point-shot has evolved through

the years.

Methods: the 20 teams that have participated every year in the NBA

from 1980 to 2019 were considered for the analysis and the following

statistics from the open access NBA basketball references were taken

into account: the proportion of 3 point-shot attempted over the field

goal attempted (3PTA/FGA), the 3PT% and the 2PT%. To verify the

main assumption between two consecutive years, for all the years and

statistics, a multivariate permutation test, with even graphic results

was employed.

Results: The graphic results showed a steady increase for the 3PTM/

3PTA with an exponential increase in the last 10 years. A logarithmic

trend for the 3PT% and an approximately steady increased until 2010

for the 2PT%. The results showed that, not including the seasons in

which the line was moved closer to the basket, the biggest difference

of 3PTA/FGA in consecutive years was in the 2015–2016.

Conclusions: Nowadays, the NBA teams and players mostly try to

get a 3 point-shot or a layup over a mid-range shot. The shot pattern

did not change suddenly but is being constantly evolving.
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The relative age effect among elite female Italyn

volleyball, basketball, and soccer players

Alexandru Nicolae Ungureanu1, Corrado Lupo1, Paolo De
Pasquale1, Gennaro Boccia2, Paolo Riccardo Brustio3

University of Turin, Neuromuscularfunction Research Group,
Department of Medical Sciences, Turin, Italy1;
University of Turin, Department of Clinical and Biological Sciences,
Turin, Italy2;
University of Verona, Department of Neuroscience, Biomedicine
and Movement, Verona, Italy3

Aim: Relative Age Effect (RAE) is a phenomenon observed in dif-

ferent sport contexts and consists in an asymmetry in birth-date

distribution that may affect athlete’s talent identification. Neverthe-

less, while this phenomenon is extensively investigated in male

athletes, few studies focused on female athletes especially in team

sports (Smith et al., 2018). Thus, this study aimed for the first time to

determine if the RAE is presented in three Italyn elite female team

sports.

Methods: A total of 1,537 birthdates of elite female competing in the

first and second division of Italyn federation (basketball: n = 446;

soccer: n = 670; volleyball: n = 421) were analyzed. The birth-date

distributions, grouped in four quartiles (i.e., January–March, Q1;

April–June, Q2; July–September, Q3; October–December, Q4), were

compared to a uniform distribution using Chi-squared analysis. Odd

ratios between Q1 and Q4 were calculated.

Results: The results showed an asymmetry in birth distribution in all

considered sports (effect size ranged = 0.1–0.12) and a large over-

representation of players born in Q1 rather than in Q4 (OR ranged =

1.02–1.62). Nevertheless, RAE decreases as competition level

increases (i.e., from second to first division).

Conclusions: Data underlined a bias in the selection, which may limit

the identification chance of talented players born late in the second

part of the year. Nevertheless, the present RAE scores report a con-

sistent but relatively small influence on female sport participation in

comparison with male sport participation (Lupo et al. 2019).
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Anatomic distribution and classification of injuries

and illnesses related to dinghy-sailing on hydrofoiling

boats
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of Diagnostic Imaging, Ravenna, Italy1;
Università Degli Studi Di Milano Statale, Dipartimento Di Scienze
Biomediche Per La Salute, Milan, Italy2

Purpose: Hydrofoil technology has changed sailing, significantly

increasing its speed and resulting in spectacularity and mass media

interest. Although high speed can expose participants to a risk of

high-energy trauma, there are no scientific studies related to trauma in

dinghies that exploit this technology. Therefore, this study primarily

examines the anatomical distribution and classification of most

common injuries in this sport and measures the injury rate while

secondarily identifies the traumatic dynamics most often involved and

the main risk factors.

Methods: This descriptive epidemiology study examined data relative

to injuries and illnesses suffered by 77 sailors (91% males) from 13

nationalities during three international competitions, gathered through

a specifically designed questionnaire.

Results: The prevalence of illnesses and overuse injuries during the

regatta week were 6.5% and 18.2%, respectively, while the incidence

of acute injuries was 16/1,000 sailor-hours. Upper limbs, lower limbs

and lumbar spine were involved in 34.6%, 26.9% and 15.4% of cases

of musculoskeletal injuries, respectively. None of the acute injuries

reached the maximal score of severity, while the higher score value

was 63/100.

Most of the reported illnesses (80%; n = 4) were upper respiratory

tract infections with a prevalence in the week of the regatta of 5.2%

and an incidence of 0.51/1,000 sailor-hours.

Environmental factors played a role in 77% of the incidents

resulting in acute injuries.

Conclusions: This study provides valuable information for regatta

organizers, boat builders, athletes, coaches, and doctors. In addition, it

fosters the importance of ergonomics of boats, adequate clothing and

specific physical training for injuries and illnesses prevention.
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The use of rhythm in track & field: strategies for raising

awareness about rhythm skills in young athletes
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Università Degli Studi Di Torino, Suism—Centro Servizi, Torino,
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Purpose: The use of rhythm in track and field practice programmes

(Alfonsi, 2012) allows one to achieve this result (Calavalle, 2001). In

fact, it has been shown that every athlete can develop a sense of

rhythm when he or she is put in the proper conditions (IAAF, 2012).

The aim of the study is to understand how to utilize and implement

rhythm skills in athletes ages 12–13 years old and to evaluate in

which way this coordination ability influences athletic performance.

Methods: The sample group was made up of 20 boys divided into a

experimental group (EG) and a control group (CG). Every subject was

assessed on a battery of four tests: standing long jump, 60 m sprint,

60 m hurdles and the Sargeant vertical jump test as T0 and T1. The

experimental work was organized into three weekly training sessions

for a period of 3 months. The targeted activity with the work group

established that a general and specific warm up with hand clapping,

using a wooden and an online metronome, be carried out. In the

meantime, the control group continued with its usual workouts.

The GraphPad Prism programme, the Mann-White test for indepen-

dent samples and the Wilcoxon test for dependent samples were all

used (p\ 0,05).

Results: In T1 all the individuals of the GL showed improvements in

the 60 m sprint, 60 m hurdles and the Sargeant jump, exhibiting a

statistical significance. A substantial statistic with p\0.05 was found

in the individuals from both the EG and the CG groups in the standing

long jump test. In this last case the performance of the CG for T0 had

better results than the EG, while the results were worse for T1 with

respect to the performance of the EG.

Conclusions: The experimental work that was conducted made it

possible to examine the importance of rhythm based training to

improve one’s track and field performance. It would be useful to

expand the activity of raising rhythm awareness over time. It should

be extended to all areas of track and field in order to evaluate the

impact of coordination skills on technical abilities. Furthermore, the

introduction of rhythmic work enables training sessions to be more

varied and makes it easier to correctly memorize certain steps during

the learning of basic techniques.
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effects on recovery and performance
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Purpose: Multiple daily training sessions have been frequently used

by athletes competing in strength and power events to optimize

adaptations and to increase their total training volume during high-

intensity training phases (Storey et al. 2012). The aim of the present

study was to compare the recovery response of one resistance training

session (1TRS) versus two resistance training sessions (2TRS) per-

formed in one day, on upper body performance, muscle morphology

and muscle soreness in trained men.

Methods: Twenty-four resistance trained men were randomly

assigned into a 1TRS group (N = 12; age = 25.0 ± 2.4y; body mass =

87.6 ± 14.0 kg; height = 177.1 ± 4.9 cm) or into a 2TRS group (N =

10; age = 24.4 ± 1.6y; body mass = 81.1 ± 5.6 kg; height = 176.6 ±

6.7 cm). 1TRS performed one training session involving 8 sets of 10

reps at 70% of 1RM at the bench press, while 2TRS group divided the

same training volume in 2 workouts, with a recovery time of 4 h.

Performance [bench press throw power (BTP) and isometric bench

press (IBP)] and muscle thickness of pectoralis major (PECMT) were

assessed at baseline (BL), 15-min, 24-h and 48-h post-exercise.

Results: Training intensity was significantly higher in 2TRS com-

pared to 1TRS (p \ 0.001). Faster recovery rates were detected for

BTP (p = 0.039) and PECMT (p = 0.05) in 2TRS compared to 1TRS.

Both BTP and PECMT were significantly more affected (p\0.05) in

1TRS than in 2TRS at 24 h.

Conclusions: Results of this investigation indicate that splitting a

similar training volume in two resistance exercise sessions promotes

higher training intensity and facilitates the recovery of both perfor-

mance and muscle morphology in trained men. This strategy may be

particularly appropriate to increase maximal strength by optimizing

neural adaptations.
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Purpose: The study investigated the effect of annual training in a

natural female physique athlete on markers of anthropometry, body

composition, muscular power and heart rate variability (HRV).

Sport Sci Health (2021) 17:1–137 81

123



Methods: We carried out a prospective case study throughout

preparation for 4 bodybuilding competitions over a 16 months period.

Testing sessions were conducted on a monthly basis and included

skinfold and circumferences assessment, vertical jump and push up

height, while cardiovascular, power, resistance training parameters,

besides HRV data were recorded daily. Simple linear regressions

were completed to examine changes over time and to elucidate

relationships between different parameters over the entire preparation

period.

Results: Slope coefficients of weekly training volume tended to

increase by 271.4 kg (R2 = 0.09), whereas weekly training density

tended to increase by 124.8 kg/min of recovery (R2 = 0.12) along the

analysis period. Weekly time of cardiovascular training decreased by

0.22 min (R2 = 0.03) and power training decreased by 0.047 exercises

for lower body per week (R2 = 0.2). Inverse relationship between

weekly training density and waist hip ratio (WHR) was found (R2 =

0.87). WHR over time revealed a decrease of 0.0005 per month (R2 =

0.33). For HRV slope coefficients of RMSSD and SDNN tended to

increase by 0.87 and 0.79 ms respectively each week (R2 = 0.42 and

R2 = 0.40), whereas low frequencies power reported a weekly

increase of 60.5 ms2 (R2 = 0.38). High direct relationship between

SDNN and thigh cross sectional area (tCSA) was detected, identifying

an increase of 2.7 ms for each cm2 (R2 = 0.91).

Conclusions: In general, this prolonged contest preparation technique

helped the athlete to improve anthropometric profile and cardiac

autonomic function. Direct relationship between HRV and hypertro-

phy suggests that controlling cardiac autonomic function can be a

useful way to increase muscle mass.
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Changes in sleep architecture in response to a late

evening competition in team sport athletes
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Purpose: The aim of this study was to assess the effect of a late

evening competition on sleep characteristics and perceived recovery

in team sport players with the use of a validated and self-applicable

multichannel device.

Methods: N = 16 team sport players (age: 25.4 ± 1.4 years; BMI:

23.6 ± 0.5 kg/m2) completed the study. Objective and subjective

sleep data were collected for four consecutive nights: two nights

before (PRE2 and PRE1) and the two nights (POST1 and POST2)

after a late evening competition, performed between 18:00 and 23:00,

with the Sleep Profiler (Advanced Brain Monitoring, California,

USA) and a sleep diary. Total Quality of Recovery (TQR) values

were also collected in the morning.

Results: A significantly delayed bedtime (p \ 0.0001; g2p = 0.68,

large) was observed in the first night after the competition (02:29 ±

01:15) compared both to PRE2 (? 1.5 h; p\0.0001), PRE1 (? 1.6 h;

p\ 0.0001) and POST 2 (? 1.6 h; p\ 0.0001) and similar Results
were observed for get-up time (p = 0.033; g2p = 0.39, large): players

woke-up significantly later at POST1 (09:20 ± 01:55) compared to

PRE2 (? 1.4 h; p = 0.050) and POST2 (? 1.4 h; p = 0.049). Con-

versely, the other objective sleep parameters, TQR values and scores

of subjective sleep quality did not vary in relation to the late evening

competition.

Conclusions: Team sport players had delayed bedtime and get-up

time following an evening competition; however, sleep architecture,

quality, duration, and subjective scores of recovery were not affected

by the night match. Athletes should adopt sleep hygiene strategies

following competition to promote the correct night-time sleep and

they should have the opportunity to extend their sleep time the

morning after the night match.
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Acute effects induced by verbal instructions

in the biomechanics of the drop vertical jump

performed from different drop heights
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Department of Biotechnological and Applied Clinical Sciences,
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Purpose: The Drop Vertical Jump (DVJ) is commonly used in

explosive strength training and physical conditioning. Recently, it has

also been applied as an exercise in the rehabilitation and prevention of

injuries. The purpose of this study was to assess acutely the influence

of different verbal instructions on the kinematics of DVJ performed

from different drop heights in two experimental groups.

Method: Sixteen young female participated voluntarily in this study;

one group was composed of 8 volleyball female players (VP) par-

ticipating in the Italyn national-Serie C (age 20.5 ± 3.3 years; height

1.70 ± 0.1 m; body mass 65.5 ± 11.2 kg and BMI 22.34 ± 2.21),

while the other of 8 active sedentary young women (AC) (age 22.1 ±

1.6 years; height 1.65 ± 0.1 m; body mass 58.5 ± 4.4 kg and BMI

22.15 ± 1.41 kg/m2). Each participant performed 12 DVJ: 3 different

heights (20, 30, 40 cm) with 4 different verbal instructions (‘‘jump as

high as possible (1A); ‘‘jump as quickly as possible’’ (2A); ‘‘jump as

high as possible and during the landing try to damp the impact at

ground contact’’ (1B); ‘‘jump as quickly as possible and during the

landing try to damp the impact at ground contact’’ (2B). The range of

motion (ROM) during flexion–extension of knee joint and anterior–

posterior displacement of trunk were recorded by a 3D infrared

camera (D-WALL TecnoBody).

Results: The ROM variation in the trials performed according to the

verbal instructions 1B and 2B (with damping) compared to the trials

1A and 2A (without damping), were significantly higher in VP at knee

(1B and 2B = 30 ± 1; 1A and 2A = 22 ± 4; D = 28%; P\0.05) and
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trunk (1B and 2B = 15 ± 2; 1A and 2A = 7 ± 2; D = 48%; P\0.05)

than the AS at knee (1B and 2B = 37 ± 5; 1A and 2A = 23 ± 5; D =

37%; P\0.05) and trunk (1B and 2B = 16 ± 2; 1A and 2A = 10 ± 3;

D = 39%; P\ 0.05). The ROM variation at the knee was significant

between the two groups during the push-off-phase in the trials 20-2B

[VP (72 ± 16) vs. AS (14 ± 26); (D% = 43; P\ 0.05)], 30-2B [VP

(65 ± 26) vs. AS (40 ± 15); (D% = 40; P\0.05)] and 40-2B [VP (84

± 21) vs. AS (51 ± 17); (D = 40%; P\ 0.05)].

Conclusion: The results of the present investigation suggest that the

kinematic parameters of DVJ, during the push-off phase and landing,

performed from different drop heights were influenced by the dif-

ferent verbal instructions given to the participants. There were

significant differences within and between the two groups.
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Markerless pose estimation of deeplabcut for shoulder

motion assessment in patients with cervical spinal cord
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Purpose: Residual motion of upper limbs in individuals with cervical

spinal cord injury (CSCI) is a key-element in achieving functional

independence and performing activities of daily living. Objective

assessment of shoulder joint range of motion (ROM) is crucial to

monitor CSCI patients’ progress. Advancements in technological

devices allowed to validate wearable Inertial Measurement Unit

sensors (IMU) to evaluate shoulder movement. In addition, marker-

less human motion capture could also be a potential tool for studying

body biomechanics. Recently, it was developed a new computer

vision technology for markerless pose estimation, named DeepLab-

Cut (DLC), based on transfer learning with deep neural networks.

This study evaluated the validity of DeepLabCut contactless method

in measuring active shoulder movements in CSCI patients, while

seated in a wheelchair, in a clinical setting. To achieve this, we

compared the accuracy of the DeepLabCut contactless method to a

customized, wireless wearable IMU-based sensors system.

Methods: Eight CSCI patients and 8 healthy controls performed four

shoulder movements (forward flexion, abduction, external and inter-

nal rotation at 90� of shoulder abduction) with dominant upper limb.

Every movement was recorded by IMU system and 2 cameras (GoPro

Hero 5) placed frontally and laterally to the subject at the same time.

Two IMU sensors of the MbientLab (MetaMotion R), characterized

by small dimensions and low cost, were positioned on the arm, just

above the elbow, and on the wrist, respectively. For each trial, joints

center locations were manually applied to 10 images from each video,

and were used as training data for the neural network (ResNet-101),

which is in line with recommendations when using DLC. After

training, all the videos were analyzed by the DLC and the predicted

joints center locations during shoulder movements were extracted.

Finally, angle measurements of the extracted coordinates of the joints

were calculated with Matlab R2019b.

Results: DLC reliably tracked and predicted joint center pixel loca-

tions from video recordings. Shoulder ROM measurements of DLC

correlated well by comparing with IMU sensors system.

Conclusion: DeepLabCut, a new technology for markerless pose

estimation, can quantify shoulder ROM measurements in CSCI

patients and healthy subjects. From a conventional video recording,

DLC allows for objective contactless measurements and this open up

possibilities to build tele-rehabilitation.
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Purpose: During (free) swimming at constant speed propulsive power

(Pp = Fp * V) must balance resistive power (Pd = Fd * V, to over-

come drag). Pd is only a fraction of the total power (Ptot) a swimmer

can generate in water, and propelling efficiency indicates this fraction

(np1 = Pd / Ptot). Semi-tethered swimming (STS) is a training method

to enhance swimming performance. In STS, a fraction of Ptot must

also be utilized to overcome the external load (Pst = Fst * V, where

Fst is the semi-tethered force). In this case np2 = ((Pst ? Pd) / Ptot).

Ptot can be estimated, during full tethered tests, as Ptmax / npmax

(where Ptmax is the maximal power output that can be generated in

these conditions and assuming npmax = 0.40). We expect that np2\
np1 since the former takes into account additional transmission losses.

Methods: Fourteen male top-level sprinters (23.1 ± 2.0 y, 189.4 ±

5.3 cm, 83.6 ± 7.1 kg, 93 ± 3% of WR) randomly performed the

following tests: 1) to measure V, Fst and Pst, five trials of 15 s all-out

STS at different loads (35, 50, 60, 75, 85% of individual full-tethered

force), during these trials np1 was estimated based on the ‘‘paddle

wheel model’’; 2) to estimate Pd in active conditions, five trials of

passive towing measurement (at V = 1.0, 1.3, 1.6, 1.9, 2.2 m/s); 3) to

assess Ptmax, a 15 s all-out full-tethered test and a 25 m all-out trial.

Results: Repeated measure ANOVA revealed a significant decrease

of Pd (p\0.001; g2 = 0.840; from 187 to 79 W) and np1 (p\0.001;

g2 = 0.965; from 0.29 to 0.17) and a significant increase of Pst (p\
0.001; g2 = 0.812; from 60 to 86 W) and Ptot (p\0.001; g2 = 0.531;

from 847 to 958 W) with increasing load during STS tests. Ptmax was
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415 ± 39.4 W and np2 decreased from 0.23 to 0.15 (it was indeed

lower than np1). The ratio np2 / np1 (an index of transmission effi-

ciency) significantly increased with the external load during STS

(from 0.80 to 0.90, p\ 0.001).

Conclusions: The present study highlights the role of propelling

efficiency on power output in STS and suggests that the expression of

power is limited by the decline in the capability to exert useful forces

in water in these conditions (e.g. a decrease in propelling and trans-

mission efficiency).
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Lorenzo Zattoni1
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Purpose: Landings, decelerations, and changing directions are key

movements in recreational Futsal matches. Still, they can be associ-

ated with non-contact lower limb injuries, ranging from an ankle

sprain to ACL tear, due to biomechanical risk factors, such as

dynamic knee valgus. This study proposes a video-analysis method-

ology to identify biomechanical variables, useful to understand the

biomechanical effects of a 4-week multifaceted training program

intervention, which looked for modifying injury risk in sport-specific

tasks.

Methods: In a randomized, controlled 4-week intervention study, a

sample of 44 amateur Futsal players was equally divided into two

groups: the Intervention Group (IG, N = 22), which attended a 4-week

intervention program, and the Control Group (CG, N = 22). An on-

field mobile laboratory was set to deliver a three-task test to each

group: Single-Leg Hop (SLH), Deceleration (DEC), and 90� Chang-

ing of Directions (COD). In each participant were video-analyzed 4

frontal stability angles (Trunk, Hip, Knee, Ankle), 2 sagittal flexion

angles (Hip, Knee), the body center of mass (standing to land), the

mean acceleration decelerating, and the distance between CoM and

FFC in the 90� COD; in both right and left body parts, pre-to-post

intervention.

Results: IG compared to the CG at T1 showed a significant improved

frontal stability, in COD Knee angle (right, 148�, p = 0.007); and a

significant improved Hip (angles\ 105�, p = 0.015; p = 0.033, right

and left respectively) and Knee (right, 109.5�, p = 0.017) co-flexion

during the SLH. IG, pre-to-post intervention, showed a significant

improved knee frontal stability in SLH (right, 183.5�, p = 0.001), in

DEC (right, 174.6�, p = 0.027); and improved significantly DCM in

SLH (right, p = 0.013; left, p = 0.00), both Hip (107.4�, p = 0.007;

105.8�, p = 0.000) and Knee Flexion angles (115.8�, p = 0.027;

115.2�, p = 0.032) in DEC, and Knee Flexion angles (115.2�, p =

0.000; 118.6�, p = 0.001) in COD.

Conclusions: The identified biomechanical variables improved limb

stability and shock absorption in recreational futsal players after a

multifaceted preventive training program. This result provides

coaches with a repeatable video-analysis methodology based on a

field mobile laboratory, to screen football-specific movements. Future

applications should be directed into other recreational sports popu-

lations’ tasks, and into the youth sports population, investigating the

biomechanical variables during the process of growth.
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Purpose: In the artistic gymnastics rings, the Iron Cross, the Swallow,

and the Planche (PL) are among the most used and studied static force

elements. The EMG analysis highlighted the importance of the sta-

bilizing muscles of shoulder and trunk. The study of special training,

which is fundamental for the performance, is quite investigated on the

Swallow, but much less on PL. Therefore, the aim of this research is

to evaluate the specificity of training comparing the muscular activity

of 8 shoulder/trunk muscles during PL and 5 special exercises.

Methods: Seven elite athletes (age 23.9 ± 4 years; height 169.9 ±

2.8 cm; mass 65.5 ± 3 kg) were asked to perform PL and 5 exercises:

dumbbells from standing position (DSP), PL with pulley (PLP),

elastics in prone decubitus (EDP), PL with supported feet (PLSF) and

dumbbells in supine decubitus (DSD). A wireless EMG (Cometa

System, Milan, Italy, sampling frequency 2000 Hz) was employed to

collect surface EMG signals of pectoralis major, anterior deltoid,

biceps brachii, triceps brachii, anterior dentate, infraspinatus, trans-

verse trapezium and latissimus dorsi.

Results: All special exercises present more or less significant dif-

ferences in comparison with PL regarding the activation and

contribution of the various muscles. The exercise with the least sig-

nificant differences seems to be DSP (p[ 0.05).

Conclusions: From the point of view of the shoulder flexor muscles

activation, the exercise most similar to PL seems to be DSP. PLP and

EDP are the most suitable exercises for technique and body attitude.

PLSF and DSD, although functional for some specific aspects of PL,

are the exercises that need more compensation through auxiliary and

special physical preparation.
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in subjects with severe ankle osteoarthritis
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Purpose: Ankle osteoarthritis (OA) is a debilitating condition, which

includes balance impairment, range of movements limitations and a

consequence increased risk of falls. Conservative management is the

first approach but for severe ankle osteoarthritis, ankle prosthesis

should be taken into account. The aim of this study is to measure

postural instability and proprioception in subjects with ankle

osteoarthritis scheduled for primary total ankle replacement.

Methods: Subjects with ankle OA admitted in the Istituto Ortopedico

Rizzoli waiting for a total ankle replacement were recruited. Delos

Postural Proprioceptive System (Delos S.r.l, Turin, Italy) was used to

assess postural stability and proprioception. All subjects performed

two tests: The Static Riva test, which consists of maintaining a single

leg stance with open and closed eyes (OE; CE), and the Dynamic

Riva test, a single leg stance in a rocking board with OE. The

parameters considered for these tests were the Stability Index (SI) and

dynamic stability index (DSI) both are percentage scores where 100%

is a theoretical task performed with maximum stability.

Results: Subjects recruited were 23 (16 male and 7 Female) aged

56.82 ± 10.63 years with a body mass index of 27.51 ± 3.05. The SI

with OE is 70.06 ± 16.82% in the OA ankle and 85.10 ± 10.59% in

the healthy ankle (p\0.005). The SI with CE is 40.16 ± 14.31% in

the AO ankle and 53.89 ± 16.51% in the healthy ankle (p = 0.001).

The DSI is 40.78 ± 10.38% in the AO ankle and 46.57 ± 12.74% in

the healthy ankle (p\0.05). There is a strong correlation between the

OE and CE results in the OA ankle (r = 0.79; p\0.001), instead the

same correlation in the healthy limb is moderate (r = 0.04; p = 0.014).

The two tests are correlated just for the healthy ankle (r = 0.5; p \
0.05), instead DSI and SI results of the AO ankle are independents.

Age and BMI did not influence the SI and DSI results.

Conclusion: Static and Dynamic Riva tests are indicator of postural

stability (open eyes tasks) and proprioception (closed eyes and

instability board). Subjects showed a consistent difference between

OA and healthy ankle in all tests; therefore we suppose that postural

stability and proprioception are strongly influenced in a severe ankle

osteoarthritis condition due to pain and reduced range of motion.
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Purpose: In aerobic gymnastics the push-up landing is one of the

possible final phases of some difficulties, even with body rotations on

the longitudinal axis before landing. Free fall has been identified as a

possible test of the athlete’s landing management. Therefore, the aim

of the study is to understand whether indexes such as Time to Sta-

bilization (TTS) and Asymmetry Index (AI) can provide useful

information for injury prevention and performance improvement.

Methods: The study involved 39 athletes (age group 10–19 years) of

Gold level in aerobic gymnastics (5 M, 34 W) with average weight

(47.8 kg; SD ± 11.8) and average height (1.56 cm; SD ± 9.4)

belonging to the categories National Development (8), Age group

(13), Junior (15) and Senior (3). Anthropometric, informative and

informed consent data were collected. The athletes performed 3 free

fall tests landing with their hands on two force platforms with a

sampling frequency of 1000 Hz. From the recorded force, the TTS

and the AI were computed. Data were analysed using SPSS v23

statistical software. A descriptive statistic was carried out on the

sample. An ANOVA was performed to compare the differences

between the different groups (athletes with no previous injuries /

injured athletes and competition category).

Results: The Results show that both TTS and AI decrease in value in

relation to the best technical execution of free fall and therefore the

best performances are recorded in the Junior and Senior categories. It

has been understood that free fall being a specific basic skill of the

discipline is an automated gesture by ‘‘Gold’’ level athletes. What is

particularly interesting is that the value of AS is not only higher in

those who have suffered injuries but also shows greater variability.

Conclusions: this preliminary study highlights the possibility of

evaluating, through the free fall test, the AI which is particularly

crucial to ensure a balanced landing in arrivals to the push-up. Future

studies, on a larger sample, could deepen its validity for evaluative

and preventive Purposes.
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Purpose: The aim of the present study was to acutely examine the

influence of several verbal instructions on kinematic and kinetic

parameters in order to obtain the greatest final velocity (Vf) in the

freestyle flip turn. The verbal instructions given to the athlete inclu-

ded the combination of different initial velocities (Vi) and angles of

knees flexion during the push-off phase.

Methods: One national level female swimmer participated (age:

25 years, weight: 56,0 kg, height: 164 cm) in the present study. The

athlete performed six flip-turns resulted from the random combination

of two initial velocities (maximal: typical of a 50 m freestyle; sub-

maximal: typical of a 200 m freestyle) and three angles of knees

flexion [small (60�), medium (110�) and large (150�) angular dis-

placement]. The trials were: first = small, Vi max; second = large, Vi

submax; third = large, Vi max; fourth = small, Vi submax; fifth =

medium, Vi submax; sixth = medium, Vi max. Initial, final velocities

and knee angle were measured by using two cameras (sampling rate =

60 Hz). The waterproofed force platform (sampling rate = 100 Hz)

was fixed below the starting block to measure the reaction force over

time. The videos were analyzed with the software Kinovea (open-

source project version 0.8.15), while the kinetic data [maximal

reaction force (MRF), impulse (I) and rate force development (RFD)]

were analyzed with the software muscle-lab (Egotest Innovation,

Porsgrunn, Norway).

Results: The verbal instructions did not produce the expected dis-

placement of knee angle and the values measured ranged from 57� to

74�. Furthermore, the maximal push-off force (2938 N), RFD

(17,487 N/s), I (475.4 N•s) and the higher initial velocity (4.67 m/s)

did not increase the final velocity (2.36 m/s). Conversely, in the trail

executed with submaximal initial velocity, reduced by almost 40%

(2.52 m/s), the swimmer reached the highest final velocity by almost

10% (2.60 m/s). The kinematic analysis revealed differences among

the shapes of the trajectory depicted by the swimmer during the flip

turns.

Conclusions: The structure of motor skills of the swimmer, related to

the number of training years, limited the verbal instructions effect on

acute changes of the knee angle flexion during the flip turn. MRF,

RFD, I, and Vi did not increase the Vf, whereas a submaximal Vi

probably allowed greater coordination during the flip turn, deter-

mining an increase in the final velocity.
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Purpose: Osseointegrated surgery is an emerging alternative to treat

transfemoral amputation in patients that have problems in wearing

standard socket-type prosthesis [1]. After surgery, a critical functional

recovery and specific rehabilitation phase is required. Little functional

assessment of these patients has been provided in the literature. The

aim of the present study was to provide a functional assessment of a

transfemoral amputee patient before osseointegration surgery and

after rehabilitation by means of wearable sensors.

Methods: A transfemoral amputee patient (male, 47 years, time from

amputation 18 years) scheduled for osseointegration surgery was

enrolled. The patient was able to walk without aids and performed a

gait test the day before surgery with his standard socket-type pros-

thesis, consisting in 10-m walking in a hospital indoor hall, two at

normal self-selected speed and two at the fastest speed possible. The

test was repeated 3 months after surgery, after the clearance from the

rehabilitation. A set of 15 wearable inertial sensors (Awinda, Xsens

Technologies) was used to collect full body kinematics. Complete gait

cycles were isolated and spatiotemporal and kinematical parameters

were extracted. The differences between the amputee (AL) and the

sound (SL) limb and between the normal and fast gait were reported.

Results: Shorter step length was noticed for the AL regardless the gait

speed. A longer swing phase was noticed for the AL, with greatest

differences in the midstance. At follow-up, step length and midstance

differences increased, but the loading response of the AL doubled,

and swing phase differences decreased. In the AL, no hip and knee

abduction, peak ankle plantarflexion, in the swing phase, and of peak

flexion in the stance phase were found preoperatively. A greater

pelvis forward tilt and obliquity on the amputee limb, trunk forward

tilt, and lateral bending were also noticed. At follow-up, asymmetries

in hip abd/adduction, hip rotation, and pelvis rotation decreased, and

no more trunk forward and lateral tilt were found.

Conclusion: The altered spatiotemporal and kinematical parameters

found preoperatively were in line with current literature [1]. After

rehabilitation, the patient showed higher time spend on the AL and

lesser kinematical asymmetries. The excessive trunk and pelvis

motion were curtailed. Specific pre-habilitation trainings are required

also before surgery to fasten the rehabilitation period.
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Purpose: According to the two-streams hypothesis the visual input is

transformed into perceptual representations in the ventral pathway

while the visual control of actions is mediated by the dorsal pathway.

Importantly, the visual processing mediated by the ventral stream

supports visual awareness while this is not the case for the transfor-

mation of visual input into action. We investigated whether the online

control of object grasping, which is mediated by the dorsal stream,

could get access to information about an object’ feature, i.e., orien-

tation, of which the participant is not aware of.
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Methods: Participants performed a reach and grasp movement toward

a briefly presented Gabor patch that could be slightly tilted either

upward or downward with respect to the horizontal axis. The Gabor

orientation was selected based on a previous individual threshold

assessment (i.e., the orientation that participants reported they could

consciously perceive about 50% of the time). Movement precision

was estimated by comparing the orientations between the thumb and

first digit of one hand with the orientation of the Gabor patch by

means of an optical motion capture system.

Results: Results showed that participants selected the accurate hand

configuration even when they reported to be not aware about the

Gabor orientation, suggesting that this information could be uncon-

sciously accessed for controlling the proper action.

Conclusions: These findings are consistent with the two-streams

hypothesis: the processing of a visual feature that is usually attributed

to the ventral pathway is successfully achieved without awareness

through the vision for action dorsal pathway.
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Purpose: Gross Motor Coordination (GMC) and physical activity

(PA) in school children is essential for an adequate active lifestyle and

health benefits [1]. Indeed, PA was identified as correlate of gross

motor competence in typically developing children [1].

Further, Socioeconomic Status (SES) is often suggested as a factor

that influences PA and associated health outcomes [2].

The present longitudinal study investigates the GMC trend in

children aged 5 to 7 for 8 months concerning the Socioeconomic

Status (SES) and PA-spontaneous. [2,3].

Methods: 21 subjects (boys), aged 5–7 years, were assessed across 8

months. An evaluation was recorded in October (T0), December (T1),

March (T2), April (T3), May (T4). Between T3-T4, subjects were in

lockdown due to COVID-19. GMC was evaluated with Körperkoor-

dinationstest für Kinder (KTK) using age and sex-specific reference

values, defined as motor quotient MQ [4]. Furthermore, it was

assessed the anthropometric characteristics (Height, Body mass).

Socio-Economic Status (SES) and Spontaneous Motor Play (SMP) it

was recorded through a questionnaire [2,3] and divided into level

bands [2,3]. Furthermore, SMP was evaluated SES using a composite

score calculated as the average z-scores based on T0.

Results: GMC and anthropometric characteristics will be measured

using a composite score calculated as the average z-scores based on

T0. The lower level of GMC is at T3 (z-score: -0,02). Height and

Body Mass, instead, increase from T0 to T4. Body Mass increases

slower between T3 (z-score: 0,74) and T4 (z-score: 0,80) reaching a

plateau. Most difference in PA it was showing during T3, in subjects

with Low SES, showing a low level of PA (z-score: -2,37) than

Medium- (z-score: -1,13) and High- (z-score: -0,95).

Conclusions: Results suggesting that during the lockdown period

(T3-T4), GMC level decreasing to T0 (7 months before), indicating

the difficulty of carrying out PA. These Results are highlighting the

magnitude of play GMC activities during childhood. Further, med-

ium- and high- SES subjects show a high level of PA than low- SES

subjects even during the lockdown.
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The control of postural stability through light touch

imagination: disentangling the role of tactile

information with the sense of agency

Yumna Ali1, Veronica Montani1, Paola Cesari1

University of Verona, Department of Neurosciences, Biomedicine
and Movement Sciences, Verona, Italy1

Purpose: Standing in an upright position and touching a surface

increases the ability to orient in space by improving postural control;

this effect is so marked that even a very light touch (less than one

Newton) increased body stability by reducing the area described by

the center of pressure as demonstrated by several studies. The main

goal of this study was to unveil the mechanism underlying this

increment of stability, by disentangling the role played by the tactile

information per se (surface touching) and the sense of agency (I am

using the finger as a potential help for regaining stability in case of a

sudden arrival of a perturbation).

Methods: Twenty healthy subjects were asked to imagine to produce

either less than 15 or 1 Newton of force while thinking to press a

surface with their index finger. During the imagination, no move-

ments were allowed. Subjects were tested in two conditions: with or

without lying their digits on a surface. TMS was delivered on the

Primary Motor Cortex at the level of the hand muscles representation.

MEPs (Motor evoked potentials) were recorded through the EMG of

three hand muscles: one as a target FDI (Flexor digitorum introssei)

and two as control ADM (Abductor digiti minimi) and FDS (Flexor

digitorum superficialis).

Results: Results showed higher MEPs for the FDI muscle during the

imagination with the digits in contact with the surface when compared

with the MEPs amplitudes of ADM and FDS. Differences between

the 15 N and the 1 N imagery force production were also observed,

but again just for the target FDI muscle.

Conclusions: This study presents meaningful measures for detaching

the role played by the sense of agency along with the tactile infor-

mation when individuals are asked to maintain postural control. The

light touch of the index finger, combined with the mental imagery of

low and high forces, leads to the significant amplitude of the FDI

MEPs as a consequence of an increment of an internal and specific

body representation.
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The effect of different visual instructions for enhancing

motor performance during childhood
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Purpose: Two approaches have shown to be successful in improving

children’s motor performances: one is focusing on movement tech-

nique, another is focusing on the goal of the task. To date, a

comparison of effectiveness between these two approaches is yet to

be investigated in a population of children. In this study, we sought to

investigate if and how technique-focus and goal-focus visual

instructions possibly differ in improving motor skills across late

childhood in a throwing task.

Methods: 180 boys and girls (ages 6–11) participated in this study

and were divided into technique-focus, goal-focus, and control

groups. The task was to throw balls at a target aiming at the bull’s

eye. The experiment was divided into pretest (5 throws), practice (7 9

3 throws), and retention (7 9 3 throws) phases. Following the pretest

phase, the technique-focus and goal-focus groups were shown a video

of how to perform the experimental task. For the technique-focus

group, the video showed the correct movement preparation (i.e., feet/

hand placement, stance, grip), but not the movement execution (i.e.,

the ball throwing). For the goal-focus group, the same video was

cropped in such a way that only the movement execution was visible.

Retention tests were executed the following day. The control group

did not watch the video.

Results: Regarding the ball throwing scores, preliminary findings

show that the technique-focus group performed significantly better

than both the goal-focus group and the control group (p \ 0.05).

Specifically, the difference in performance is significant at

10–11 years old. The same results are visible in the retention tests.

Conclusions: When it comes to motor skills enhancing strategies,

focusing on the correct movement technique is more advantageous

than concentrating on the goal of the task. This appears to be par-

ticularly true towards the end of the late childhood developmental

stage. These results could allow teachers and youth trainers to effi-

ciently maximize children’s motor experience. Further studies are

needed to clarify whether a longer retention effect is present and

whether specific visual instructions also influence motor perfor-

mances during adolescence.
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The effects of general and local muscle fatigue

on anticipatory and compensatory postural adjustments

under an external mechanical perturbation
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and Movement Sciences, Verona, Italy1

Purpose: Neuromuscular fatigue is a physiological phenomenon

caused by peripheral and central factors. To date, little is known about

its effects on the neural processes regulating human postural control

and adaptation (1). When facing an expected external perturbation,

feedforward (anticipatory) and feedback (compensatory) mechanisms

are both involved (2). The aim of the present study was to assess the

effects of different fatiguing protocols on the neural processes that

control posture by measuring the postural adjustments (EPAs, APAs

and CPAs) to an external perturbation.

Methods: Fourteen healthy male subjects were exposed to pendulum-

like mechanical perturbation before and after three different protocols

of fatiguing exercise. Sessions were randomized and performed on

separate days. During one session (Loc) participants were exposed to

local muscle fatigue via sustained isometric contractions of a muscle

involved in the task (m. tibialis anterior), while the other consisted in

general fatigue (Gen): subjects performed an incremental arm-er-

gometer test until exhaustion. The latter session (Con) – serving as the

control condition – consisted in sustained isometric contractions of a

muscle not involved in the task (m. flexor carpi ulnaris). Subjects

were exposed to a total of 41 perturbation trials: 12 before- (PRE) and

29 in the 30 min following the exercise (POST). Cardio-respiratory

parameters were recorded throughout the test using a portable system

(K5, Cosmed, Rome, Italy). Surface EMG signals from ventral and

dorsal muscles of the dominant side were collected using a wireless

system (Zerowire, Aurion, Italy).

Results: Cardiorespiratory and metabolic parameters were higher

during the Gen session, while Con and Loc session elicited a similar

cardiorespiratory response. In each session, we observed an increase

of EPAs, APAs and CPAs for the m. tibialis anterior, especially for

the first POST trials. For the Loc condition, we observed an increase

of CPAs in the first trial POST.

Conclusions: Despite the differences across protocols, the three

fatiguing protocols caused a similar effect on postural control.

Mechanisms within the central nervous system (CNS) allow to

compensate for disturbances due to neuromuscular fatigue (3). Local

fatigue seems to challenge the vestibular/somatosensory component

of the CNS to a lager extent. Recovery of postural adjustment

parameters seems to be faster than the cardio-metabolic recovery.
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Development of gross and fine motor competences

and the effect of gross motor training on fine motor

skills in primary school children

Vincenzo Sorgente1, Erez James Cohen1, Riccardo Bravi1, Diego
Minciacchi1

University of Florence, Department of Experimental and Clinical
Medicine, Florence, Italy1

Purpose: It is known that development of gross and of fine motor

competence are tightly linked during childhood, being domains that

share the same higher order neuromotor processes. However, inter-

actions between gross motor practice and fine motor skills have not

been adequately addressed to date. In this study we investigate the

effects of short gross motor interventions on fine motor skills in

primary school children. Specifically, we examined changes in fine

motor proficiency following three different sets of gross motor

practice sessions.

Methods: 240 boys and girls (ages 6–11) participated in this study.

Fine motor skills were assessed at the baseline and post gross motor

intervention, using the Box and Blocks Test. The gross motor practice

sessions were based on the Test of Gross Motor Development—3rd

Edition.

Results: Our findings show that gross and fine motor skills profi-

ciencies correlate across all years of primary school, both improving

significantly with age. Furthermore, significant differences were

found for both gross and fine motor performances between children

age 6–8 and children age 9–11. Finally, it appears that short gross

motor interventions do not influence significantly fine motor skills.

Conclusions: During the late childhood developmental stage, overall

motor development is continuous but non-linear. From age 9 onwards

there seems to be a major step-up in both gross and fine motor

competence, which teachers/educators should be aware of to shape

accordingly motor educational programs. Moreover, while gross and

fine motor domains might be functionally integrated for enhancing

children’s motor performances, further research is needed to better

clarify the effects of gross motor practice on fine motor skills

enhancement.
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Does strength level influence the cognitive abilities

of elementary school children?
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Degli Studi Di Torino, Torino, Italy1

Purpose: In the last decades, the population intelligence quotients

declined and led to the Flynn effect’s inversion (Bratsberg 2018). On

the other hand, strength training promotes the creation and

development of neuromuscular synapses (Peña-González et al., 2019).

This study investigates the relationship between cognitive abilities

and strength levels in prepubertal children attending elementary

school.

Methods: 75 Children from an elementary school in the metropolitan

city of Turin were recruited for this study. General strength was

estimated based on the overhead medicine ball toss test, while cog-

nitive abilities were evaluated using the digit span test, coming from

the Wechsler Intelligence Scale for Children (WISC) (Kaufman,

1994).

Results: Demographic and anthropometric characteristics were: age 8

± 1 years, height 132,87 ± 8,84 cm, weight 29,45 ± 5,88 kg, BMI

16,89 ± 2,22. Finally, boys represented 60% of the sample, while

female the 40%. The results of the regression indicated that the model

explained 54% of the variance and that the relationship between age

and flexibility is powerful F(1,73) = 30,039, p\0,0001; R2 = 0,292.

Averagely, digit span score increases of 1,741 levels each unit of

strength gained. Conclusion: Strength training could be an interesting

way to increase the cognitive abilities of prepubertal children

attending elementary school.
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Effects of closed- and open-skills sport practice

on proactive and reactive motor inhibition via a mouse

response-registration system

Riccardo Bravi1, Stefano Grasso1, Viola Benedetti2, Gioele Gavazzi2,
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Purpose: Human sport performance is a showcase of skilled cogni-

tive-motor control. A key component of cognitive functions employed

in a variety of sport context-related situations is the inhibitory motor

control, defined as the ability to retain ‘prepotent’ response tendency

and suppress inappropriate ongoing actions. Recently, research

focused on evaluating influences on cognitive function exerted by

different sport categories. Indeed, to understand how sport experience

modulate the cognitive functioning of athletes might have implica-

tions not only for talent identification and development in sport but

also encourage specific disciplines as potential intervention for pop-

ulations with cognitive deficits. In this study we investigated the

effect of open- and closed-skills sport practice on proactive and

reactive inhibition. To serve this goal we employed for the first time a

behavioral method based on a mouse response-registration system.

Methods: We compared inhibitory control across tennis players (n =

15), swimmers (n = 16) and sedentary non-athletic controls (n = 16)

for a total of 47 participants. Proactive and reactive inhibition was

estimated by employing a non-sport-specific cued Go No-Go (GNG)
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and a Stop stop-signal task (SST), respectively, in which participants

inhibited categorizing left/right arrows. For cued GNG, the accuracy

rate in inhibiting action was estimated to assess proactive inhibitory

performance; for SST, the Stop Signal Reaction Time (SSRT) was

calculated to evaluate reactive inhibitory performance. Finally, the

new proposed methodology gave the opportunity to explore whether

the practice of sport would influence dynamic aspects of inhibitory

control by introducing a one-shot and non-one-shot velocity profiles

analysis.

Results: Accuracy rate in inhibiting action during No-Go trials

showed no differences between tennis players and swimmers or ath-

letes and non-athletes. Moreover, SSRTs were significant shorter for

the tennis players and swimmers compared to non-athletes. However,

no differences between athletes of different sport categories were

observed. Finally, in both cued GNG and SST, velocity profiles

analysis evidenced a higher proportion of non-one-shot movements in

No-Go/Stop conditions in athletes than non-athletes.

Conclusions: Our findings confirmed that sport practice improves

inhibitory motor control mechanisms. However, inhibitory functions

do not benefit differently from different types of sport practice.
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Exploring the enjoyment impact on school performance

promoted by active breaks in primary school
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Buonsenso3, Sebastiano Riccio3, Giuseppe Calcagno3, Giovanni
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Scienze Della Salute, Campobasso, Italy3

Purpose: The increasing need to face the problem of sedentarism,

especially in COVID-19 era, induced teachers and researchers to find

new useful intervention methodologies in school context. Active

Breaks (ABs) include brief periods of physical activity as a part of the

curriculum. A new proposal of different active breaks between aca-

demic instruction periods in primary school has been evaluated in

terms of attentive and mathematic skill improvements and enjoyment

in a primary school.

Methods: A total of 141 children (aged 9.61 ± 0.82), divided in 6

classes, participated in this study. Each class was randomly assigned

to three groups based on the type of protocol performed during the

three ABs scheduled in a school day: fitness experimental group

(FIT), creativity experimental group (CREAT) and control group

(CON). At baseline and at the end of interventions all participants

underwent the Stroop Color and Word test (SCWT) and the Math test

(MATH) to assess the level of attention and academic achievement,

respectively. The degree of enjoyment was evaluated through the

modified Physical Activity Enjoyment Scale (PACES).

Results: The Factorial ANOVA showed significant differences

between the FIT and CON in MATH test (p = 0.023) and SCWT (p =

0.034). CREAT and FIT groups showed higher degree of enjoyment

than CON one (both ps\ 0.001). Significant differences were found

in MATH, where medium and high enjoyment groups had higher

scores than low group (p = 0.040 and p \ 0.001, respectively); sig-

nificant differences were found for time of execution in SCWT, where

medium and high groups had better scores than low group (p = 0.010

and p\ 0.001, respectively).

Conclusion: This study showed a positive acute impact of ABs

interventions. These effects are more pronounced when these inter-

ventions enhance children’s motivation and higher level of enjoyment

[1]. FIT positively influenced attentive and math performances more

than the CREAT, probably due to the correct work/rest ratio and

executive rhythm which allowed children to reach a good level of

exertion.
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How absolute and relative exercise intensities impact

on quantitative and qualitative running gait indexes
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University of Verona—Irccs Fondazione Don Gnocchi Onlus,
University of Verona, Firenze, Italy1;
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Purpose: Running gait analysis for clinical and training purposes is

usually performed at a submaximal self-selected intensity to reduce

tests’ duration. If performed in a large range of absolute/relative

intensities (i.e., speed and % VO2max), it may provide relevant data

on running patterns adaptations to the increase in running intensity.

This study investigates running adaptations during a maximal incre-

mental running test, in function of the increase in speed/%VO2max.

Methods: 29 runners (27 ± 11 years, VO2max 51.6 ± 9.3 mL/kg/

min) performed a maximal incremental test on treadmill. The

%VO2max at each 1-min step was calculated by using a mobile

ergospirometric device. Quantitative (QNTi) and qualitative (QLi)

gait indexes were recorded each step by a photosensor system (Op-

togait, Microgate, Italy) and a video-based system (Graal,

Microgate)1,2. QNTis were: contact and flight time (CT, FT),

cadence, step length (SL). QLis were: cadence and step length vari-

ability (vCad, vSL – by Optogait), Harmony and Synchrony Index

(HI, SI—Graal). HI provides a synthetic measure of the global body

movements variability, SI of the inter/intra-segmental coordination

during gait. Indexes were linearly interpolated as a function of speed

and %VO2max. One-way ANOVA and Pearson’s correlations were

used to study gait indexes vs speed/%VO2max relation.

Results: significant differences were found in all QNTis with the

increase in speed/%VO2max (p \ 0.0001): CT decreased, FT,

cadence, SL increased. For QLis, the increase in speed was related

with a decrease of SI (p = 0.017).

CT correlated positively with speed/%VO2max while FT, Cadence,

SL negatively (p\0.0001). vCad and vSL were negatively correlated

with speed/%VO2max (p\0.0001), HI did not correlate with them (p

[ 0.05) and SI correlated negatively only with speed (p\ 0.0001).
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Conclusions: in our sample %VO2max and speed influenced gait

almost in the same way. Hence, in short duration runs even at severe

intensities, fatigue may not affect gait patterns.

To run at high intensities, runners linearly decreased CT and

increased FT, Cadence, SL. Speed/%VO2max correlated significantly

with vCad and vSL but a main effect was not found, reinforcing the

hypothesis that the relation gait variability vs running intensity is not

linear but U-shaped. The increase in speed lead to a decrease in SI,

probably because the higher mechanical charge on body structures at

high speeds makes more difficult to maintain a well-coordinated gai.
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Extended sports cardiology screening reveals

myocardial bridge in a symptomatic young athlete
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Laboratory medicine, along with genetic investigations, is playing an

increasingly crucial role in sports medicine to monitor the athlete’s

health condition. Acute or intense exercise can lead to metabolic

imbalances, muscle injuries or can emphasizes cardiovascular disor-

ders. The aim of this study was to monitor the health status of a

basketball player both through biochemical and genetic investiga-

tions, to shed light on the causes of repeated fainting that occurred

during training. The results obtained showed that the athlete had

abnormal iron, ferritin and bilirubin levels. However, the Multilayer

Computed Tomography was the key investigation, showing the

presence of an intramyocardial bridge. To understand if it could be

caused by an inherited genetic condition, both whole exome

sequencing (WES) and array-CGH were performed. WES highlighted

the genotype compatible with the Gilbert syndrome the athlete suf-

fered from; no pathogenic mutation related to the patient’s

cardiological phenotype was detected. The array-CGH showed two

intronic macrodeletions, in the MACROD2 and COMMD10 genes.

Both genes are expressed in human embryonic cardiac cells,

endothelial and smooth muscle cells. Furthermore, MACROD2

polymorphisms have been associated to development of Transposition

of the Great Arteries. Therefore, we could hypothesize a role for

MACROD2 and COMMD10 genes in the heart developing, thereby

contributing, at least in part, to the development of congenital heart

disorders, including myocardial bridge.

In conclusion, this case report highlights the need to perform a

thorough clinical / laboratory / instrumental evaluation in athletes.

Moreover, in the presence of suspected signs of myocardial ischae-

mia. The current finding must push to plan more adequate prevention

paths to create ad personam training and treatments, thus avoiding the

appearance of diseases and injuries which, if underestimated, can

become irreversible disorders leading, in some cases, to the death of

the athlete.
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‘‘Moving in the woods’’ – a preliminary observational

study of physical activity in green space
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Purpose: It is well known that exercising in the natural environments

is associated with positive effects for children and youth. Particularly,

access to green spaces Results with improved mental and general

well-being. The aim of the current study was to investigate the effects

of physical activity where children practiced the fundamental motor

skills in complex and unpredictable natural environments. The

objective was to have children exploiting motor skill in unusual and

novel contexts that are scarcely experienced in indoor environments,

such as gym or schools.

Methods: 148 children aged between 8 to 12 years were recruited for

the study during the period 2018–2021. They exercised either 2 h

twice a week for a year or during an intensive week daily for 8 h (8:30

am–4:40 pm). During the activity the children were required to per-

form diversified motor skills, such as tree climbing, jumping over the

rocks, sloth crawls, quadrupedal movements etc., in green space

context as woods, brushwood, undergrowth, and scrubs. Children

were asked to perform and complete the motor tasks through motor

explorations and problem-solving approaches. Physical Activity

Enjoyment Scale was used to evaluate the level of appreciation the

activity.

Results: Children showed a meaningful level of satisfaction of the

activity, which was also confirmed by a large rate of enrollment of the

children to the next season. Namely, 85%, 74% and 85% of the

children chose to take part to the following season classes between

2018 and 2019, 2019 and 2020 and 2020 and 2021 respectively.

Conclusions: The promising preliminary results of this observational

study allow us to envision future research to quantify the level of

satisfaction, levels of physical activity, self-esteem and self-efficacy

while exercising diversified nature-based learning environments, and

eventually to investigate its effect on psychosocial and physiological

health outcomes.
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Purpose: The sport reform has established the new professional

kinesiologist profile, access to which is allowed only to graduates in

exercise and sports sciences from L22, LM67 and LM68 degree

courses. Study plans of the 3 degree courses, in addition to being

consistent with the educational objectives of the physical education

teacher, also need to be consistent with the profile of the kinesiologist.

The problem is, therefore, to evaluate overall the quantity of Euro-

pean credits transfer system (ECTS) of the 3 most significant

educational areas for its coherence to educational objectives: Physical

and sport activity (PSA), Biomedical and Psycho-pedagogical. The

aim is to verify, on the entire population of the degree courses, the

relationship between ECTS of the PSA, psycho-pedagogical and

biomedical educational areas, to assess whether they are sufficient to

achieve the educational objectives as well as the physical education

teacher, also of the kinesiologist and are part of a systemic action of

the degree courses.

Methods: The population of the degree courses consists of n� 41 of

L22, n� 31 of LM67 and n� 20 of LM68. After verifying the normality

of data with the Shapiro Wilk test, central tendency and dispersion

indices were calculated to analyze the number of credits of the 3

educational areas. Multiple regression was used to verify the rela-

tionship between degree courses and the ECTS of the three

educational areas of the complexity of the degree courses. Data were

analyzed using SPSS.

Results: The result is statistically significant between degree courses

and PSA-biomedical areas (p\0.05), but not between degree courses

and psycho-pedagogical ones (p [ 0.05). The ECTS in PSA,

biomedical and psycho-pedagogical areas are 2132, 2552 and 855 in

L22; 844, 1096 and 315 in LM67; 718, 539 and 172 in LM68 with

mean, median, mode, as well as different SD.

Discussion: ECTS in the psycho-pedagogical area, not depending on

degree course as it is for the other two educational areas, are not part

of the system’s formation. The other 2 areas, on the other hand, have a

homogeneous distribution and therefore fall within it. The lower

overall number of ECTS in the PSA educational area compared to the

biomedical one makes the training path not congruent with respect to

the qualifying educational objectives and the fluctuation of the

average, median and mode values as well as DS, makes the training

even less congruent with respect to the 2 professional profiles.
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Purpose: Physical education was a subject of curriculum school-

based. The aim was to support the student (0–19 aged) in motor

learning. They could move effectively, efficiently and understanding

what they did, from school to life (empowerment, individual decision

making for active lifestyle and long-life learning) in accordance with

the International Charter of Physical Education, Physical Activity and

Sport (UNESCO, 2015). In the global pandemic COVID19 emer-

gency, education and PE need to rethinking and replanning the

teaching and learning processes.

Methods: Analysis of international general education documents for

guarantee right and access at quality PE in accordance with OECD

(2020). Remote learning has become a fundamental tool for educa-

tion. Digital technology was a temporary solution during a crisis.

Distance learning was a revolution for speed and pervasiveness in a

global world. In this period the use of technologies digital-based

became in short time opportunity for learning and teaching in remote,

but it needs the design of the new Integrated Digital Education (IDE)

scenarios. (OECD, 2020).

Results: Showed a higher percentual of teachers they belive quite bit

in the support student by use of the technologies 65% (OECD media)

and lower percentual of teachers use frequently or always the ITC in

the classwork or in homeschooling 50% (OECD media) Fig. 1 OECD

Library.

The OECD guidelines (2020) for emergency management showed to

rethink the didactic choices and the organization of the curriculum:

adoption of collaborative, multidisciplinary, cross-curricular, inter-

disciplinary learning/teaching models in accordance with the step:

prepare; cope; recover; evaluate/reflect; Plan of transformation (Azzi

and Shims, 2020) Fig. 2.

Conclusions: Considering the whole range of Changement of edu-

cation in the global pandemic COVID19, the PE by ITC were

important to support at the teaching/learning processes for guarantee

the right at education in presence or hybrid or remote educational

setting. The rethinking and re-planning PE items were: a. space was in

accordance with the social distance (presence or remote modality,

indoor or outdoor); the time was blended in synchrony and asyn-

chrony; the content became a learning task with the mobilization of

the personal and collaborative activities; teachers were facilitators of

new learning setting based on the needs of the students. (learning

personalization).
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Purpose: Physical education was a subject of curriculum school-

based. The aim was to support the student (0–19 aged) in motor

learning and to move effectively, efficiently and understanding what

they did, from school to life (empowerment, individual decision

making for active lifestyle and long-life learning) in accordance with

the International Charter of Physical Education, Physical Activity and

Sport (UNESCO, 2015) and the international general education

documents for guarantee right and access at quality PE in accordance

with OECD (2020). In the global pandemic COVID19 emergency,

education and PE need to rethinking and replanning the teaching and

learning processes.

Methods: from the theoretical paradigm of the Integrated Digital

Teaching (IDT) (OECD, 2020) to quality PE in accordance with

OECD Learning Compass 2030 (2016) Fig. 1. The metaphor learning

compass showed the new students competencies: knowledge, skills,

attitudes, and values… for to reach the goal of well-being with PE

school-based. The IDT for PE need rethinking and replanning sus-

tainable and ecological proposal based on the movement learning in

new space (from the gym space to the social space in according with

the social distancing 2 9 2 m) for guarantee the access at PE in

presence/remote/hybrid setting; new time (synchrony or asynchrony);

new learning setting based on short, cooperative learning, project-

based learning, flipped classroom, Debate (OECD, 2020; MIUR

2020). Figure 2.

Results showed the planning the PE setting from sport-based pratice

versus a. Starting from deliberate practice, moving towards theory

(project-based learning) (EF laboratory activity; b. Starting from

experience (movement) towards the core of knowledge, skills, and

competence, attitude, and value (Flipped classroom); c. With reflec-

tions and discussions (debate, cooperative learning); d. the teacher

was facilitator and organizes the new learning settings by preparing

new learning situations and start from the affordance of the envi-

ronment, tools, situations of the groups of students integrated by

digital technologies.

Conclusion: Considering the whole range of Changement of educa-

tion in the global pandemic COVID19, the PE by ITC was important

to support the teaching/learning processes and the teacher flexibility

to rethinking and replanning the PE school-based and centered on the

learning needs of the person and all the students for learning and

arrive at the standard goals of the national curricula.
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Università Di Foggia, Department of Humanities, Cultural Heritage,
Education Sciences, Foggia, Italy3, Università Di Verona,
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Background: Physical education (PE) has been usually considered as

a practical school subject, where close proximity and body contact

represents the ‘‘norm’’. The COVID-19 pandemic has dramatically

changed PE delivery and routines, modifying teaching contents and

strategies, with online teaching that often replaced traditional face-to-

face modalities.

Purpose: The aim of this study is to present the results of a narrative

review of studies regarding the teaching of school PE during the

COVID-19 pandemic, reporting the main issues tackled and research

methods adopted.

Methods: A search with EBSCO, ERIC, Human Kinetics Journals,

PubMed, Scopus, SPORTDiscus, Web of Science was conducted,

using ‘‘Physical Education’’ & ‘‘Covid-19’’ as keywords.

Results: A total of 52 documents which contained in the title the two

key-words was found. Six papers were excluded because not related

to PE; other 20 were excluded since authors did not consider ques-

tions directly connected with PE teaching (6 regarded higher

education in PE, 4 PE teacher education, 4 PE teachers health, 2 the

role of PE for health, 2 research on PE during the Covid-19 pandemic,

and 2 out-of-school PE). Twenty-six papers were finally included in

the review because they were directly linked to school PE teaching/

learning and particularly to online teaching. Twenty articles out of the

26 were journal articles, the rest were abstracts (3), commentary (1),

author’s position (1), editorial (1). The majority of the studies used

qualitative methods (14), followed by quantitative method (11).

Online survey (9) was the most frequent method used for quantitative

data collection, while semi-structured interview (4) was the most

popular method to collect qualitative data, followed by case study (3).

Other methods used were focus group (1), pedagogical cases (1),

reflective journals (1), discussion groups (1), photovoice (1), inter-

views (1), web-based analysis of blog concerning PE (1), PRISMA

literature review (1), participant-produced drawings (1).

Conclusions: Throughout school closures and social restrictions

imposed by the Covid-19 pandemic, PE teachers and students faced

the enormous challenge to replace traditional in-presence teaching

with online teaching, radically transforming discipline contents,

methodologies, practices, and communication strategies. The impli-

cations of these changes could significantly contribute to redesign

future PE.

A list of references will be shared with conference attendants.
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Preliminary survey on the feasibility

of the ‘‘Körperkoordinations test für kinder’’ (KTK)

for the assessment of gross-motor coordination in young

people over 14y.
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of Verona, Verona, Italy1;
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Purpose: Gross motor coordination significantly influences the

adoption of an active lifestyle and development at a young age. KTK

(Kiphard, 1974) is a validated tool for its assessment, but it has ref-

erence values only up to 14 years. The main goal is to verify the

feasibility of KTK in young people over 14 years of age. Secondary

goals are to collect preliminary data on the differences in results

between genders and in the different age groups investigated.

Methods: The KTK test was performed by 231 subjects (123 females;

108 males), 206 secondary school students and by 25 other more

adults.

Results: The qualitative evaluation of the test highlighted its feasi-

bility without adverse events and within the times provided by the

authors (15–20 min per subject) even in the conditions of hygienic

safety imposed by the COVID-19 pandemic. For some subjects, it was

necessary to have the tests performed away from their peers to reduce

anxiety and fear of making mistakes. Quantitative measurements

showed that the scores of three out of four KTK’s sub-tests and the

overall value (Raw score—RS) are positively related with age (WB: r

= 0.18, p\0.01; MS: r = 0.20, p\0.01; HH: r = 0.16, p\0.05; RS: r

= 0.24, p.001). The RS shows significant differences between age

groups (p \ 0.001), between genders (p \ 0.001) and interaction

between genders and age groups (p\ 0.001). In particular, in males,

age groups show no differences, while females over 20 significantly

worsen performance. Overall, males show better results than females

in the RS (M = 280.10 ± 25.70; F = 256.52 ± 29.19; p\0.001) and

in three of the four sub-tests (JS, MS, HH—for all p\ 0.001) while

females perform better than males in the MB test (p\0.001). 12.12%

and 38.96% of the subjects obtained the highest possible score in the

WB and HH sub-tests respectively, highlighting a significant ‘‘ceiling

effect’’ at least for HH.

Conclusions: The data seems to indicate that the KTK can also be

used for individuals over the age of 14. Further data collection is

underway to create a database with validated reference parameters for

these age groups. Attention should be paid to the monopodalic jump

test (HH), where a ‘‘ceiling effect’’ was found for a significant part of

the subjects. In these age groups, the hypothesis of using the ‘‘KTK

3’’ (Coppens, 2021), which does not adopt the HH subtest, can be

considered. The small number of subjects makes the results by gender

and by age only indicative.
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and academic achievement in middle and high school.

An explorational study in the school of veneto
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Purpose: Specific Learning Disabilities (SLD) are conditions that

regard both cognitive and motor development. The relationship

between SLD and motor development is evident in literature and it is

well known that physical activity can be an important factor to sup-

port cognitive development. Thereafter, literature underlines that

students with SLD that are involved in sport could achieve better

academic Results than their sedentary peers. The aim of this study is

to explore relationship among academic performance, SLD and sport

in middle (MS) and high school (HS) students.

Methods: This study analysed school grades of 7912 students in

Veneto (2844 MS; 5068 HS) crossing data with presence of SLD and

sport practice. The data were collected using Google Form asking

students to indicate their first quarter school report, information about

the sport they practice and presence of SLD.

Results: Results showed a higher percentage of student with SLD

compared to the year 2017–18 in Veneto. The data revealed that

students with SLD were quite less involved in sport than their peers

and that, during the lockdown period, the percentage of students with

SLD who practiced sport decreased from 67% to ca 41%. Moreover,

we found an important role of gender, SLD, and sport practice on

school grades. In both school grades, female, students without SLD

and students who practice sport showed better grades in several

school subject (e.g.: Italyn, Math, PE, Technology) than, respectively,

male, students with SLD and non-active students (p \ 0.001). Fur-

thermore, MS students with SLD that practice sport showed better

grades than students without SLD in Italyn (p\0.05) and Math, PE,

Story, Geography and Science (p\0.001). HS students with SLD that

practice sport showed better grades in Story (p\0.05) and Math and

PE (p\ 0.001).

Conclusions: This study is aligned with the hypothesis, widely spread

in literature, that motor and SLD development are strictly connected.

Results underlined the important role of sport on the school path of

all students, included those with SLD, in obtaining better academic

performance. However, students with SLD seems to had more barriers

in sport participation in general and during the lockdown period.
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Purpose: The aim of the work is to examine the effects of a training

workout with specific rhythmic proposals for a group of young ath-

letes who practice Rhythmic Gymnastics (GR). The GR group

requires a perfect partnership between movement and music (FGI,

2017–2020) and to succeed in making the gymnasts aware by

increasing their rhythmic skill level becomes a necessary prerequisite

in order for them to be good interpreters of the discipline.

Methods: The sample group was made up of 9 gymnasts from 8 to

14 years old, who were involved in regional Italyn Gymnastic Fed-

eration competitions. The work protocol involved carrying out a

workout plan, characterized by the use of rhythms in binary and

ternary time. In the last two phases of the exercise programme two

small pieces of equipment (a ball and a rope) were also used. The

rhythmic performance was marked by a metronome. The validity of

the proposal was explored through the execution of 5 types of tests

that included a rhythmic part and a part without a rhythmic base to

evaluate the internalization of the rhythm on the part of the athlete.

Results: Some differences between the values of the parameters of T0

and T1 were registered. All of the gymnasts reduced the number of

errors in the final tests, demonstrating an excellent command in their

handling of rhythm achieved during the workout.

Conclusions: Working on rhythm with specific drills is the key to

creating stable technical skills and allows for the continuing evolu-

tionary process in perfecting movements over time. The GR

underlines this process, but the workouts should always be designed

by starting from a rhythmic base and, above all, the same should

represent the majority of the work with young gymnasts.

Scoring Code, 2017–2020, Gymnastic Federation of Italy.
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Purpose: Longitudinal study was important to have a robust approach

to consider the variation of growth. Further, allometric modeling

permits to avoid incorrect conclusions and misinterpretation of data,

accounting separate the developmental growth and maturation factors

from other components. The goal of the study was to assess Gross

Motor Coordination (GMC) longitudinally, considering anthropo-

metric factors and physical activity (PA) through allometric scaling

methodology.

Methods: 50 children (only boys) were recruited from North-East

Italy. Subjects were assessed from 2017 to 2020. GMC was analyzed

with KTK3 while the anthropometric characteristics were, simulta-

neously, collected. PA was evaluated with a questionnaire (PAQ-C)

during 2017, -18, and -20.

Results: Allometric modeling suggested nonlinear associations with

GMC across the children’s developmental years. Further, ectomorph

children seem to perform better because of lean body mass. PAQ-C

was significantly associated with GMC from 8 to 13 years of age.

Conclusions: Growth does not respect linear trends. Lean body mass

could be evaluated as a reliable predictor of GMC in children. Gold

period to improve GMC seems in 8–10 years. Indeed from 10 to 13-y,

it was marked maintenance.
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Purpose: Although there is no exhaustive definition of soft skills,

they are described by the European Union and the OECD (2006) as

those skills that everyone needs for personal development and ful-

fillment, active citizenship social inclusion and employment.

Soft skills are the result of a combination of knowledge, skills and

attitudes and represent for young people indispensable tools to suc-

cessfully face the transition to adulthood.

One of the learning contexts that is absolutely fertile in promoting

the development of these skills can be found in the physical education

and sport activities that promote the integrated development of the

individual, physical, emotional, intellectual, social and productive

human capital (Bailey et al., 2013).

The objective of this study is to carry out an exploratory survey

that focuses on the development of social and emotional skills, in

relation to sports practice, to understand if there are differences

between who conducts a sedentary lifestyle, and who plays a sport.

Methods: The survey was conducted through the administration of

the Big Five Questionnaire for Children (BFQ-C) (Barbanarelli et al.,

2003), internationally validated tool for the evaluation of social and

emotional learning: a taxonomy that crosses the skills, measuring,

through 65 items, five macro factors such as Extraversion/Energy,

Agreeableness, Conscientiousness, Neuroticism/Emotional instabil-

ity, and Openness/Intellect.

The study examined a sample of students (N = 118) aged from 8 to

14. The self-completed questionnaire was sent to the students via the

school’s digital platform.

Results: The data were processed with SPSS v.23 statistical software;

the five factors of the BFQ-C, analyzed through an ANOVA with

comparison between groups (gender, school grades, sports practice),

tend to have higher mean values in subjects who practice sport at a

competitive level, highlighting the need to understand more this trend

through a survey on a larger sample, analyzing the differences

between individual and team sports.

Conclusions: Participation in sports have been positively associated

with the development of personal and social skills by numerous

studies. It is necessary to continue to investigate the role played by

sport in promoting soft skills which represent not only the opportunity

to learn more successfully, but also the possibility to overcome the

transition phase into adult life.
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Sport intended as a pedagogical speech

and not only competitive
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The sport practiced in Italy involves millions of young people with

passion and dedication to train, play and compete under the constant

guidance of physical education teachers, coaches and instructors.

From my reflection, I wonder why sport is not education in itself, like

all other human educational activities. Being based on the physical

and athletic difference that is increasingly exalted and emphasized in

sports competition, sport is not for everyone and anyone who has had

experience in athletics such as racing knows that the important thing

is not to participate, but that the very structure of the sports is about

looking for victory and you play to win. The task of the instructors,

coaches is to lightly move accents where sport is practiced at a youth

level: youth sport has its dynamics and its specificity if it wants to be

educational, and therefore it must be something more and something

different from just sport. Then it should be possible for a teacher or

coach who works for the practice of a sports education, focusing on

the material elements of the sporting event, such as the rules of the

game, the materials, the field, the opponents and transforming them

into options education.
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The effects of physical activity on motor

and psychomotor development in childhood

Rosanna Perrone1, Lucia Pallonetto1, Carmen Palumbo1

Università Degli Studi Di Salerno, Dipartimento Di Scienze Umane,
Filosofiche E Della Formazione, Fisciano(sa), Italy1

Purpose: Motor activity in developmental age is essential in order to

consolidate targeted behaviors that will allow each individual to be

able to act in a planned and conscious manner (Goodway J.D., 2003).

Sports practice is the basis of psychomotor and organic development,

a means of promoting learning and self-learning, (Lapierre A., 2001)

whether it occurs by imitation or by exploration. Movement is at the

basis of personality development, to respond to the natural needs of

socialization, personalization, the establishment of symmetrical and

complementary relationships (Miato A., 2007). The objective of the

research was born from the intent to investigate the actual relevance

of children who practice physical activity or sports in developmental

age.

Methods: The research was conducted in the field and is of a qual-

itative-quantitative type and the sample investigated is made up of

281 children between 6 and 8 years of age. The sample was given a

questionnaire to find out how many practiced sports; after obtaining

this data, the same sample was administered the APCM-2 protocol

(Sabbadini L., 2018), a specific psychomotor screening tool at the

service of the clinician for the diagnosis of movement disorder or

psychomotor development atypia.

Results: From the two micro-samples detected, following the quali-

tative data obtained with respect to whether physical activity was

carried out, differences in both functional and psychomotor perfor-

mance can be deduced. In fact, the average of children who practice

sports is fairly higher than children who do not practice it, a result that

confirms how much movement contributes to improving praxic-motor

performance.

Conclusions: Physical activity and motor education allow you to

counter the difficulties that natural morphofunctional changes entail.

Motor activity produces significant effects on motor patterns, con-

tributing to the general motor development of the individual, but to

promote physical and sporting activity, especially among the

youngest, educators must act in this sense with innovative and

diversified teaching proposals. The school needs to redefine the

objectives and disciplinary contents of physical education, starting

with good practices, also according to the desirable inclusion of the

figure of the specialized teacher (Colella D., 2020).
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The formative value of motor education through bodily

expression activities for an inclusive body

Lucia Pallonetto1, Carmen Palumbo1

Istituzione, Universita’ Degli Studi Di Salerno/dipartimento Di
Scienze Umane, Filosofiche E Della Formazione, Fisciano, Italy1

Purpose: Motor education offers many training opportunities, there-

fore, it is essential to have theoretical tools capable of demonstrating

its aims and developing appropriate programs.

If we start from the assumption of a knowledge based on the possi-

bilities of the body, the study of motor prasseology shows us the

communicative-relational nature of body practices, that we must

consider as experiences that allow an individual to express himself in

the relationship with others and towards the physical world (Bor-

tolotti, 2020).

The new way that allows the school to teach young people the

centrality of the body and perceptions is above all the dance
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movement (Ceciliani, 2020), through which the being manifests itself

through the ways of moving, seeing, perceiving and doing (Husserl,

1950). Studying dance also means putting the body in the spotlight, as

the performing body of a performative art that includes carnal prac-

tices and knowledge widely incorporated and that must therefore be

scientifically observed how to act bodily.

Method: 320 Children between the ages of 9 and 10 were given the

Oseretzky-Guilman General Dynamic Coordination and Equilibrium

Test in order to assess whether the psychomotor age corresponds to

the chronological age and the degree of motor maturation.

Results: It has emerged that to investigate the psychomotor devel-

opment it is necessary to analyze the movement of the body. Children

who practice bodily expression activities, develop greater not only

motor skills compared to others, but also logical, creativity, intuition

and design.

Conclusions: With the expressive activities the child is placed in a

situation of search, that starting from the lived experience of the body

will lead him, through progressive adjustments, to the discoveries of

new praxis, ensuring overall body ease in relation to the environment

of action.

By moving and playing, each child becomes the protagonist of his

own inner (Bruner, 2001) and outer world, activating himself in the

choice and selection of control and harmonization of one or more

movements, both in terms of effectiveness and continuity (Palumbo

et al., 2019). Bodily experiences become communicative and

expressive actions of the subject, therefore make him more aware of

his own possibilities.

References
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Active breaks at primary school. A pilot experience

of including physical practice in school lifetime

during the COVID-19.

Luciano Bertinato1, Dino Mascalzoni2, Donatella Donati1, Francesca
Vitali1, Alina Klonova1, Valentina Biino1, Nicola Schena3, Ilaria
Giuffrida1, Sara Bigardi1, Federico Schena1
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Dna Sport Consulting, Dna Sport Consulting, Verona, Italy3

Purpose: The EU Guidelines on ‘‘Recommended Policy Actions in

the Support of Health-Friendly Physical Activity’’ (2008) invite to

give special attention to physical health and mental issues due to the

decreased physical activity in children and adolescents and the related

dissemination of sedentary lifestyles and obesity. School time is the

ideal place to reach this target.

Aims: This project aims at: a) to change the ‘‘structural’’ organization

in the school timetable inserting breaks during the typical frontal

lessons; b) to educate teachers on the benefits of this ‘‘methodologi-

cal’’ novelty, c) to improve behavioral climate and psychophysical

well-being of the pupils and all the stakeholders that are involved in

school life.

Methodology: Three ’’Active breaks‘‘ were inserted in the daily

school lifetime and additional breaks introduced in the afternoon at

school or at home during homework. The teachers were oriented to

the choice of the best ’’Active break‘‘ to be inserted at the beginning,

at the end or during their own class lesson. Taking into consideration

COVID-19 limitations, the ’’Active breaks‘‘ included 3 levels: 1.

’’Light‘‘ to be carried out in the classroom, at own desk; 2.

’’Moderate‘‘ to be held in the classroom or in the hall; 3. ‘‘Intense’’ to

take place in the school yard or gym. A website was created to collect

comments, experiences and questionnaires from the schools.

Results. In 2020/2021 edition 25 Schools, 415 classes and 7221

pupils and families joined the project. 70 teachers participated to the

project; about 20 of them actively contributed to the website. The

involvement of the school councils, class teachers and families was

respectively 88%, 92%, 86%. About 60% of the participants did the

activity 1 to 3 times a week; 15% reported a daily activity. Pupil

satisfaction reached the level ‘high’ or ‘very high’ for 86% of the

responders. Questionnaire reported criticisms in the level of motor

coordination and time of attention of the children while education

support obtained a great appreciation.

Conclusion: This study indicates that enlarging time of physical

practice in school lifetime can be feasible even during a challenging

period as COVID-19. Educational intervention for the teachers and

regular supervision by experts in physical education appear to be key

tools to support this kind of projects. A deep renovation of teaching/

learning process, as it has traditionally thought to implement the

teaching calendar, is required to apply th.
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Development of cognitive, emotional, and interpersonal

skills through the paddle

Davide Sisti1, Fabrizio Perroni1, Stefano Amatori1, Erica Gobbi1,
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Maulini4
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University of Naples ’’parthenope‘‘., Department of Sport Sciences
and Wellness, Naples, Italy4

Purpose: Literature showed a positive relationship between paddle

playing and a person’s subjective well-being (Villena-Serrano et al.,

2020; Cayetano et al., 2020). The aim of the present study was to

analyze the development of cognitive, emotional and interpersonal

skills through the paddle.

Methods: We administered to 252 players (male: 174; female: 78) an

ad hoc 26 items survey with 5 point ‘‘Likert Scale’’ questions (0 = not

at all; 5 = very much). In order to identify a small number of possible

skills, an Ascending Hierarchical Classification procedure was used.

The groupings are highlighted by the high level of homogeneity of the

groups expressed by the variability (variance) within them and

assessable on the dissimilarity axis at the node where the elements of

a cluster converge. All analysis were performed using Excel 365 or

SPSS 20.0

Results: The educational degree of the sample (age: 40.8 ± 11.3

years) was as follows: 21 (8.3%) lower and 126 (50.0%) upper sec-

ondary school diploma; 101 (40.0%) degree; and 4 (1.6%) Ph.D.

Clustering analysis finds 4 classes in which the 26 items are associ-

ated (total variance explained = 72.9%): the first cluster (n = 5 items)

identifies self-awareness; the second cluster (n = 7 items) highlights

the ability to positively interact with a group; the third cluster (n = 9
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items) defines the dimension of self-esteem, while the last one refers

to the positive management of stress. Participants showed scores for

all clusters above the median, showing an overall beneficial effect of

Padel.

Conclusions: The Results show a positive correlation between the

practice of padel and the development of interpersonal, intrapersonal

and emotional skills (Cayetano et al., 2020). Specifically, participants

indicate an improvement in their self-esteem and self-awareness in

addition to highlighting how the practice of padel contributes to a

more effective stress management, corroborating the Results of

recent padel research (Villena-Serrano et a., 2020) and in accordance

with the literature that shows the close correlation between psy-

chosocial well-being and sports.
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Evaluation of kinetic chain intervention in a throwing

assessment

Paolo Moisè1, Giorgia Baratella2, Luca Russomando2

Suism, Università, Torino, Italy1;
Università Telematica Pegaso, Dipartimento Scienze Umanistiche,
Napoli, Italy2

Purpose: Throwing movements are used in training protocols for

strength, core stability and special strength in many sports disciplines.

The same exercises with the med ball find space in numerous test

assessment in different areas, where it is important to evaluate

physical efficiency, in particular the strength of the upper body and

the ability to express strength involving the entire kinetic chain.

The purpose of the study is to understand whether the ability to

express explosive strength can be influenced by the intervention of the

entire kinetic chain.

Methods: The sample consists of a group of students from the middle

school (N = 171) aged 12.34 ± 1.24 years, 89 males of 12.46 years ±

1.24, stature 154.11 ± 11.12 cm, weight 45.16 ± 10.75 kg and BMI

18.90 ± 3.53, 82 females of years 12.21 ± 1.23, stature 152.45 ±

8.41 cm, weight 43.76 ± 10.17 kg and BMI 18.67 ± 3.24 The data

was collected using the Office Excel program through person’s cor-

relation index, significance was set at p\ 0.05.

The two tests chosen for the study are ‘‘seated medicine ball throw’’

commonly used to measure the explosive strength of the upper limbs

and the throwing of the med ball from the chest (Forward Chest

Throw).

Results: The analysis of the results shows that there is a significant

correlation between the strength expressed analytically by the upper

limbs to that expressed by the entire kinetic chain (p[0.001). If the

correlation is analyzed separately for males and females there is

significance for both genders, but with higher values for males (r

0,77) than females (r 0,56). The study confirms what is present in the

literature, regarding the correlation between height and performance

in throws, in the sample taken into consideration they are dependent

in both throws, both in that from the erect station (p\0.001) and in

the seated one (p\0.001). However, there is no correlation between

body mass index (B.M.I.) and Forward Chest Throw.

Conclusions: In conclusion, it is possible to say that the study shows

that, in the structuring of an assessment protocol, the physical edu-

cation teacher who needs to evaluate the explosive strength of a

subject can choose one of the throwing tests.
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Lifelong learning and physical education teachers

Paolo Moisè1, Valentina Chianura2, Ubaldo Fadini2
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Purpose: The speed with which society evolves has made lifelong

learning a necessity in all professions, not excluding the teachers. The

researchers call ’’Lifelong Learning‘‘ a real way of life. The aim of

the work is to investigate the training priorities and the ways in which

teachers of physical education access the updating from childhood to

university.

Methods: Teachers were offered a questionnaire electronically with

some questions aimed at constructing the sample profile and inves-

tigating the characteristics of continuing training. 975 teachers

participated in the study, 8% in kindergarten, 18% in primary school,

36% in middle school, 35% in high school and 10% at university. The

sample is made up of 51.9% of women and 40.9% of men. The age of

the participants is heterogeneous with a greater representativeness in

the 51–60 age range (37.1%).

Results: From the answers of the teachers it emerges that the areas of

greatest interest are the methodological- didactic (80%), the com-

municative-relational (55%) and disciplinary (37%). Among the ways

in which physical education teachers prefer to use the training courses

provided by sports agencies that issue certifications (59%), courses

provided by the Ministry of Education and territorial school bodies

(51%), observation of colleagues (45%), webinars (39%) and support

to experienced colleagues (31%). It is important to note that 97%

consider lifelong learning very important or important.

Conclusions: The questionnaire was administered during the COVID

19 emergency and this may have influenced teachers’ choices. It is

certainly important to note that teaching and reporting play a funda-

mental role for teachers and that formal learning is important for them

in terms of how they approach updating, but informal learning is also

available through the relationship with colleagues.

Finally, most teachers (73.2%) believe that the experience lived

during the COVID-19 emergency will change their approach to

updating. What emerges from the research can certainly be useful to

those who deal with continuing training in schools by orienting their

contents and ways in which to plan proposals.
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31 Pregledni rad Review article UDK: 37.013.77 Primljeno: 4. 5.

2007. https://hrcak.srce.hr/file/40726

98 Sport Sci Health (2021) 17:1–137

123

https://hrcak.srce.hr/file/40726


2. Tovkanet H. (2018) ‘‘Lifelong Learning in Enhancing Profes-

sional Teacher Training in the European Countries’’ Comparative

Professional Pedagogy 8(2).

219

Multicomponent interventions for health promotion

in primary school. The sbam project! Motor performance

and related factors
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Purpose: The rates of overweight and obesity in childhood have

increased across countries and are associated with dangerous health

implications. Italy, globally, ranks 61st (females) and 46th (males) for

the percentage of obese children and adolescents. According to data

from Okkio alla Salute (2019), in Italy there are 20.4% overweight

children aged 8–9 and 9.4% obese.

The school is the privileged setting in which to promote an inter-

disciplinary curriculum to reduce the sedentary habits of children,

increasing awareness of the benefits of daily motor activities. SBAM!

is the multicomponent project promoted by the Puglia Region aimed

at 8-year-old children and includes the following integrated measures:

Physical education; Education in correct eating habits; Education for

active transport and safe home-school-home journeys.

Methods: The monitoring carried out by the University of Foggia

(2019), highlighted quantitative and qualitative data on motor

development and related factors, referring to 8-year-old children from

the Puglia Region. The regional sample is 10255 primary school

students divided into three groups according to gender and BMI

differences (Nw vs OW vs Ob); Males, Overall n = 4333; Nw 3168

(60.47%), Ow 1165 (22.24%), Ob 906 (17.29%); Females, Overall n

= 5016; Nw 3023 (60.27%), Ow 1146 (22.85), Ob 847 (16.89%). In

addition to the descriptive statistics (M ± SD), ANOVA 2 (group, Nw

vs Ow vs Ob) 9 2 (gender) was performed, in relation to the variables

considered. All the students performed 4 motor tests (standing long

jump; 1 kg medicine ball throw; shuttle run 10 9 4; 6 min WT) and

two self-reports: PACES and PSP_C.

Results: The results show that the motor performance and self-report

scores of overweight and obese children are lower in both sexes than

in the normal weight groups (p\ 0.05).

Conclusions: Sedentary habits influence the motor development and

related psychological factors of children, limiting the preventive and

protective effects of motor activities. Low levels of motor abilities

and motor skills are associated with low physical activity levels.

Multicomponent institutional interventions are required, to promote

health, fight overweight and obesity, through experimental teaching

models that involve the community and public health.
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‘‘Zero hour’’ daily program: effects on fitness and body

composition in AA.VV.F. – Italyn firefighter
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Corpo Nazionale Dei Vigili Del Fuoco, Rome, Italy3

Purpose: Firefighters work activities require heavy physical effort1.

The present pilot study aims to evaluate the importance of ‘‘Zero

hour’’ daily program to improve firefighters fitness.

Methods: 53 male cadets from the 89th AA.VV.F. course were

evaluated from August 2020 to February 2021. All the cadets must

underwent to 7-month-daily ‘‘Zero hour’’ training program

(45–60 min, 5day/weeks); they have no food restrictions or nutri-

tional advices. ’’Zero hour‘‘ (adapted from Gunnarsson et al. 2012),

program is a circuit training like HIIT comprising warm-up, stretch-

ing and breathing exercises; the program was supervised by an expert

trainer and was performed in the gymnasium of the Fire Brigade early

in the morning before the training activities. Anthropometry (Weight,

Height, BMI), cardiorespiratory (1-Mile Jogging Test), muscu-

loskeletal fitness (Push-Up and Jump Test) and flexibility (YMCA

S&R and Back Scratch Test) were evaluated at T0 (September), T1

(January) and T2 (March) in all cadets.

Results: After 3 and 6 months of ’’zero hour‘‘ program an improve-

ment in 1-Mile Jogging Test (T2 vs T1 and T2 vs T0; p\0.0001); in

Jump Test (T1 vs T0: p\0.0001; T2 vs T0: p\0.0001); in Push-up

Test at (T2 vs T0: p\0.001; T1 vs T0: p\0.05) and in S&R Test at

T2 (T2 vs T0: p\ 0.0001) were observed; no differences in anthro-

pometry were observed (p[ 0.05).

Conclusions: Six months of ‘‘Zero hour’’ supervised, structured

exercise training improves aerobic and muscular fitness, and flexi-

bility in cadets firefighter, reducing risk of musculoskeletal injuries

and cardiac acute events.
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sonale del Corpo Nazionale dei Vigili del Fuoco; Polo Didattico

Vigili del Fuoco Campania; Ufficio Formazione Motoria Profes-

sionale Campania.
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Esercizio Vita Medical Fitness, R&s, Ferrara, Italy1

Purpose: Non-pharmacological therapy such as Adapted Physical

Activity is still poorly applied in individuals with Alzheimer’s dis-

ease. The following pilot project aims to provide a structural and

objectively feasible model of administering physical activity to

patients with Alzheimer’s, in order to evaluate the impact of physical

exercise on the functional capabilities of the participants.

Method: The sample was identified among the members of the Alz-

heimer Association of Ferrara who joined the ‘‘Exercise for people

with Alzheimer’s disease’’ project.

All participants, 17 users, performed functional evaluations at the

beginning of the project (T0) and after 6 months of activity (T1),

exactly 2- Minute Walking Test (2MWT), Short Physical Perfor-

mance Battery (SPPB),Timed Up and Go (TUG), and an indirect test

for the muscle strength one-repetition maximum (1-RM) for lower

limbs, evaluated with leg press (LP) and upper limbs chest press

(CP).The proposed activity was supervised twice a week in special-

ized centers.

Results: Activity was interrupted in March and restarted in June. N.

16 subjects (12 M&5F) with an average age of 79.1 ± 6.71 achieved

some improvements: 2MWT T0:138,7 ± 19,91(mt);T1:151,3 ±

15,21(mt.)(p = 0.05),TUG:T0:11,41 ± 1,02 s;T1:9,17 ± 3,02.sec;

LP:T0:77,11 ± 16,41(kg);T1:92,42 ± 31,51(kg); CP:T0:22,22 ±

9,08(Kg);T1:42,18 ± 16,67(Kg.). Other Results are being processed.

Conclusion: This work affirms the importance of the interaction

between exercise under supervision in a specialized physical activity

center, different professional figures and local associations, in order to

ensure a qualitative and innovative service in the territory.

Recent studies (1) show a slowdown on cognitive impairment

associated with an improvement of daily activities (ADL) induced by

the practice of physical exercise(2), placating aggressive attitudes at

particular times of the day and giving benefits in managing for the

caregiver.
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An exercise-telehealth intervention in a glioblastoma

patient during covid-19 outbreak
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Purpose: The (COVID-19) has caused an unprecedented global

pandemic, in which social distancing and quarantine were the only

ways to keep the spread of the infection under control. In this context,

delivering exercise (EX) resulted difficult, especially in vulnerable

patients, such as those with cancer. Glioblastoma is a rare cancer type

with a low survival rate. Due to the possible side effects, as falls,

epileptic seizures, or bleeding, (EX) is rarely offered and tested in this

kind of patient. Here, we report the feasibility and the effectiveness of

a home-based EX program in a case of a glioblastoma patient

undergoing chemotherapy, during the COVID-19 outbreak.

Methods: The EX-program started in March 2020 and lasted

12-week. A tailored instruction manual detailing the program to

perform twice a week and a diary to log exercise sessions were

provided. EX prescription included: aerobic training and resistance

training. The program consisted of aerobic activity (walking or

cycling), in which the load slowly increased from 10 to 20 min at a

constant intensity of 3–5 on the CR10 Borg Scale of perceived

exertion (CR10). Exercises with bodyweight and resistance bands

were proposed to increase strength. Each resistance exercise com-

prised two–three sets of 8–12 repetitions at 3–4 intensity of CR10,

which were progressively increased. Evaluations included: the ‘‘Six

minutes walking test’’ (6MWT), handgrip and leg press strength tests,

anthropometric values. Moreover, quality of life (QoL) using the

European Organization of Research and Treatment in Cancer ques-

tionnaire and the Godin Leisure-Time Exercise Questionnaire about

exercise level, were collected.

Results: The adherence rate to the intervention was 100%, while four

adverse events (epileptic seizures) were recorded. A decrement in

6MWT was registered (-33,8 m), while lower limb (? 18,48 kg) and

upper limbs strength (right hand ? 5.0 kg; left hand ? 5 kg)

increased. Regarding QoL domains, physical function improved,

whereas a worsening in fatigue, pain, social and cognitive functions

was found. Anthropometric values remained stable.

Conclusion: A home-based EX intervention during the COVID-19

pandemic, was found feasible in a patient with glioblastoma under-

going chemotherapy. A combined EX program was shown efficacious

to improve strength, while the effects on functional capacity and QoL,

remain to be elucidated in further studies.
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Beneficial effects of a Judo program on the fear

of falling (FOF) on young subjects

Matteo Campanella1, Valentina Mancuso1, Dafne Ferrari1, Lavinia
Falcioni2, Ludovica Cardinali2, Davide Curzi3, Laura Guidetti3,
Carlo Baldari1

University, Department of Theoretical and Applied Sciences,
Ecampus University, Novedrate (co), Italy1;
University, Department of Movement, Human and Health Sciences,
Foro Italico University, Rome, Italy2;
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Purpose: Fear of falling (FOF) is a potentially serious problem for the

population. The major risk factors for developing a fear of falling are

mainly having experienced at least one fall and minor predisposition

to physical activity. VAS-FOF (visual analogue scale-fear of falling)

is a simple and easy-to-use instrument for measuring the fear of

falling and requires minimal effort by the subjects. VAS-FOF uses a

numerical scale from one to 10 to measure perceived fear of falling,

with one indicating absence of fear and 10 representing extreme fear.

The aim of the present study was to verify whether teaching judo falls

could reduce the fear of falling.

Methods: 77 subjects (56 males and 21 females) (age = 21.7 ±

1.4 years) participated in the study. The subjects were divided into
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three groups: combat sports (CS), individual sports (IS) and team

sports (TS). Subjects who had been practicing judo were excluded

from the study. The subjects took part in a 6-month judo course

focused on teaching falls. VAS-FOF was administered to subjects at

the beginning of the course, in the middle of the course and at the end

of the course.

Results: The Results showed that significant differences (p = 0.04)

were found among the three sport groups: in particular, subjects who

had been playing combat sports had significantly (p = 0.00) lower

FOF values than those who had been playing individual or team

sports. In all groups FOF values significantly decreased (p = 0.001)

over time (T1 = 4.2 ± 2.2; T2 = 3.2 ± 1.8; T3 = 2.8 ± 1.6). No

significant sex differences were found.

Conclusions: In conclusion, the Results show that taking part to a

judo program focused on teaching falls can help reducing the fear of

falling. Therefore, judo would appear to be a valid instrument to

include in physical activity programs in order to promote injury

prevention.
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Effect of individualized whole-body vibration exercise

on postural control in a person with multiple sclerosis:

a 2-years case report
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Purpose: Whole-body vibration (WBV) has been considered as an

alternative exercise to attenuate the processing functional and neu-

romuscular degeneration of postural control in persons with multiple

sclerosis (PwMS). To date no studies have considered the use of

individual protocols defined in terms of intensity, volume and other

methodological parameters. This study aimed to investigate the acute

and long-term effects, by applying individualized WBV, on postural

control during a follow-up of 2 years including also the interruption

period due to COVID-19.

Method: A PwMS (age: 62 years; stature:180 cm; body mass:65 kg;

body mass index:20.1 kg/m2) voluntarily took part in this study. The

optimal WBV magnitude was determined by recording the surface

electromyographic activity (sEMG) as reported in the literature.

During the two-years WBV intervention, the acute and long-term

effects on the postural control were assessed 3-times: July 2019 (T1),

December 2019 (T2) and July 2021 (T3). The postural control was

assessed by measuring the body sway on the force platform during

bipodalic standing position. The body sway was measured in different

conditions: bipodalic static (BS) and bipodalic dynamic (BD) (in-

ducing a standardized external perturbation); open (OE) and closed

eyes (CE). The acute and long-term differences between pre-post

WBV intervention was calculated in the following way: D = ((Post–

Pre)/Pre)*100.

Results: The acute effects induced by individualized WBV on medio-

lateral body sway at T1 decreased during BD-CE (D = -16%), BD-OE

(D = -28%), BS-CE (D = -27%) and BS-OE (D = -30%). Conversely,

the medio-lateral sway increased during BD-CE (D = 6%), BD-OE (D
= 38%), BS-CE (D = 72%) and BS-OE (D = 7%).Similarly, at T3 the

medio-lateral sway increased during BD-CE (D = 8%), BD-OE (D =

19%) and BS-OE (D = 71%) with the exception during BS-CE that

decreased (D = -10%), The long-term effects induced by individual-

ized WBV on medio-lateral body sway between T2-T1 decreased

during BD-CE (D = -8,5%), BD-OE (D = -44%), BS-CE (D = -32%),

BS-OE (D = -26%).Similarly, medio-lateral sway between T3-T2

decreased during BD-CE (D = -21%), BS-OE (D = -53%), whereas

increased during BD-OE (D = 33%), BS-CE (D = 12%).

Conclusions: WBV increased the postural control after 22 sessions

(T1 vs. T2) but decreased between T3 and T2 as the WBV inter-

vention was interrupted (1-year). Anyway, when comparing the

results of postural control between T3 and T1 emerges that the ben-

eficial effects of WBV are still mantained.
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disease: a case study
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Purpose: The most important predictors of the quality of life in

patients with Parkinson disease (PD) are balance and gait. Treatments

with levodopa aim to compensate for dopaminergic deficits, reducing

bradykinesia and rigidity, but causing dyskinesia and greater speed of

movement which increases the falls percentage. In addition to phar-

macological and surgical therapy, rehabilitation through physical

exercise has been re-evaluated in recent years and many studies

showed how rehabilitation, through balance and gait exercises,

reduces falls and improves the quality of life. Pilates was shown to

improve axial stability and core muscle function through a perfor-

mance of coordinated movement sequences, but the effect on balance

and gait wasn’t evaluated with markerless pose estimation. Moreover,

we combined Pilates with boxing, which has shown to improve

functional mobility. In these case study we investigated the effect of

Pilates and boxing on balance control and gait through Time Up and

Go test (TUG) and computerized static stabilometry, combined with

markerless pose estimation of DLC.

Methods: Three patients with PD performed Mat Pilates and boxing

during two weekly session of 60 min for 6 weeks. Patients performed

TUG test and static stabilometry at the beginning and end of the

intervention. In the static stabilometry the subjects stood on a force

plate, where signals were sampled at 200 Hz, and performed two

trials of 30 s: with open and closed eyes. With the platform we
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calculated the descriptive center of pressure (COP) in time and fre-

quency domain. During each test kinematic analysis was evaluated

through markerless pose estimation of DLC.

Results: The subjects showed an improvement in TUG, performing a

reduced time and better gait parameters. In static stabilometry the

balance control and the pattern of postural sway were improved.

Conclusions: Pilates protocol showed some improvement on balance

control including postural and dynamic components. Mat Pilates

combined with boxing may be an effective strategy of rehabilitation

to improve the quality of life in PD patients. Therefore, exercise in

combination with pharmacologic and surgical therapy may be the

most effective form of treatment for Parkinson disease.
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Effects of exercise typologies among breast cancer

patients and survivors on cardiorespiratory fitness,

strength, fatigue and quality of life: a systematic review
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Purpose: Female breast cancer is the most frequently diagnosed

cancer. Complementary approaches, and particularly exercise, may

help to avoid the adverse effects and symptoms exacerbation and to

reduce sedentary lifestyle that limit Quality of Life (QoL) in breast

cancer patients (BCP) and survivors (BCS).

In order to identify the effects of different exercise interventions in

BCP and BCS on cardiorespiratory fitness (CRF), strength (ST),

fatigue (F) and QoL we carried out a systematic review.

Methods: The current review protocol was registered in the PROS-

PERO database [Reg.ID CRD42021237917]. A comprehensive

literature search was conducted using two databases: Medline and

Scopus. Randomized controlled trials with isolated exercise inter-

ventions in women BCP and BCS (\ 5 years from therapy

completion) were included. The risk of bias assessment was con-

ducted using the Cochrane RoB-2-tool. Variables regarding CRF, ST,

F and QoL were collected and discussed.

Results: Twenty-two studies met all the inclusion criteria and were

deemed eligible. The Risk of Bias assessment indicated that the

studies were predominantly ‘‘some concerns’’ or had ‘‘low Risk of

Bias’’, with only 3 studies presenting a ‘‘high Risk of Bias’’. The

mean duration and frequency of exercise interventions were 19 weeks

and 3 sessions/week, performed at moderate intensity (65% VO2max

and 66% 1RM, for aerobic and resistance-training interventions,

respectively).

Conclusions: Exercise interventions are a beneficial strategy in breast

cancer patients to avoid decline of major components of physical

fitness, fatigue and QoL. Conversely, improvements among breast

cancer survivors were observed for the same variables. Resistance

training and combined resistance training ? aerobic interventions

provide the most encouraging variations of the selected outcomes.

Specialized trainers should consider our Results in order to design

appropriate interventions for this populations.
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Electromyographic analysis of core training exercises

performed with stable and unstable surfaces in people

with adoloscent idiopathic scoliosis (AIS)
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Purpose: Adolescent Idiopathic Scoliosis (AIS) is one of the most

common spinal disease during growth. Although the role of physical

exercise has been previously demonstrated in AIS treatment, a debate

still exists about the most efficient exercise setting to approach this

problem. Recently, several studies demonstrated that self-correction,

core training, instability and balance training exercises decrease Cobb

angle and improve AIS. Since trunk muscle activity evidences dif-

ferences between convex and concave side of the spine, asymmetric

exercises seem to obtain better result in improving muscular balance.

The aim of this study is to investigate paraspinal muscles activity

during core training and balance exercises performed in stable (MAT)

and unstable condition (BOSU) in people with AIS.

Methods: Five people (2 M and 3 F; age range: 11–15 years) with

clinical diagnosis of AIS were recruited in a physiotherapy centre.

Muscle activity (EMG) has been recorded with surface electromiog-

raphy (BTS Free EMG) during 2 balance training and 3 core training

exercises using MAT and BOSU. Electrodes were placed bilaterally

in T5 (T: Trapezius Ascendens), T10 (ES: Erector Spinae) and L5 (M:

Multifidus) area. Balance exercises were 1 leg standing balance with

right (MBR) and left (MBL) foot. Core training exercises were Prone

Plank (PP), Side Plank on right side (SPR) and left side (SPL). All

exercises were performed in static condition using MAT and then

BOSU. Data were recorded and analyzed in order to describe EMG
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differences between MAT and BOSU for left (L) and right (R) side of

the body (reference condition: MAT).

Results: Global EMG during BOSU exercises showed greater activity

compared to MAT for MBR, MBL, PP and SPR (respectively,

213,55%, 230,67%, 107,5 and 120,5%), while SPL evidenced lower

values (88%). Higher differences between R and L have been found

during BOSU MBL and MBR for M, T and ES muscles related to

spine curvature and body perturbation, while PP, SPR and SPL

showed differences specially in T muscle using BOSU.

Conclusion: Balance and core exercises using unstable surface

(BOSU) increase muscle activity in people with AIS. Since 1 leg

standing balance requires stability and neuromuscular control, MBR

and MBL exercises could enhance asymmetric EMG of paraspinal

muscles in order to oppose against trunk sway and perturbation.

Consequently, BOSU can be a useful tool for specific training in

scoliotic people.

References

1. Czaprowsky D, Afeltowicz A, Gebicka A, Pawiowska P, Kedra

A, Barrios C, Hadala M (2014), Abdominal muscle EMG-activity

during bridge exercise on stable and unstable surfaces, Physical

Therapy in Sport, 15(3): 162–168.

2. Farahpour N, Ghasmi S, Allard P, Sadegh Saba M (2014),

Electromyographic responses of erector spinae and lower limb’s

muscles to dynamic postural perturbations in patients with

adolescent idiopathic scoliosis, Journal of Electromyography

and Kinesiology, 24(5): 645–651.

228

Evaluating the feasibility of physical activity

at a distance in older adults during covid-19 lockdown:

a pilot study in the framework of S.T.E.P.S. – shared

time enhances people solidarity
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Purpose: The S.T.E.P.S. project was born with the purpose to

envisage actions through physical activity interventions aimed to

improve the general well-being and to reduce the state of loneliness,

also through intergenerational activities. Nevertheless, the COVID-19

pandemic imposed an adjustment of the initial project, proposing

physical activity at a distance that however guarantees a process of

interaction between the subjects involved. In particular, due to the

lack of physical exercise during COVID-19 lockdown and the related

negative consequences observed in older adults (e.g., reduced

mobility function, increased falls and frailty, and decreased quality of

life) this first pilot study of the project aimed to verify the adherence

and feasibility of a remote exercise program.

Methods: Seven older adults (mean age: 68 ± 5 years; 38% females)

parteciped in the study. The exercise program consisted of a guided

training sessions via telecommunication device (i.e., tablet: Hamlet

model) through video calls with Zoom meeting platform. The exercise

program was composed of two 40-min sessions per week for 5 con-

secutive weeks. At the conclusion of each training session, both

partecipants and physical teacher completed a questionnaire designed

to investigate the acceptability and feasibility of the exercise

program..

Results: All participants engaged in the training completed the study

and attended at least 90% of the total exercise sessions. From the

beginning to the end of the training the partecipants perceived to

increase their ability to perform the exercises (F = 2.64; p = 0.015).

Similarly, the physical teacher reported that the ability to connect

with the device (F = 3.27; p = 0.004), the understanding (F = 2.24; p =

0.037), the adaptation (F = 1.00; p = 0.008) and execution (F = 2.96; p

= 0.001) of the exercise, as well as the relationship among the par-

ticipants (F = 3.27; p = 0.004) increased throughout the lessons.

Conclusions: The preliminary results of this pilot study showed the

feasibility of implementing a remote exercise program in older adults.

This type of exercise program could represent a valid alternative to

the traditional face-to-face training session, especially considering the

future evolution of the pandemic condition. Further studies need to

verify if this type of intervention can have a similar effect then

general physical activity program in improving physical wellbeing or/

and reduce possible negative outcomes related to physical inactivity.
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‘‘LAMA JUNIOR’’: online supervised training

program in children with obesity. A preliminary study
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Purpose: Since childhood, obesity and weight excess are connected

to increased cardiovascular and metabolic disorders in adult age.

However, physical activity improves the obesity-related risk factors,

with a recommended 60 min/die of moderate to vigorous intensity

exercise for children. Online training showed benefits such as the

possibility to perform directly at home enhancing positive responses

to intensity, effort and pleasure. This preliminary study aims to

evaluate the effort, pleasure and intensity of an online supervised

training program developed for children with obesity.

Methods: 14 children with obesity (6 females; 10 ? 1.8 years; ? 2.35

? 0.25 BMI z-score) were enrolled in this study. They were involved

in a 8-week training program with three supervised sessions per week.

All the sessions included both aerobic and resistance exercises

adapted to the young age of participants. Each training session lasted

1 h and the heart rate trend (HR-measured through Fitbit), perceived

effort (Cert Scale) and pleasure (feeling scale) were recorded two

times during workout (after 30 and 45 min) and the mean of these

values was calculated for each session. The means of the three initial

and final sessions were considered to perform the analysis. Compar-

ison between HR trend, Cert and Feeling Scale was calculated

through non-parametric U-Mann Whitney test.

Results: Data revealed a significant decrease in HR and CERT scale

between the initial and final sessions of the training (-11.7 ? 4.23

Bpm;-0.88 ? 1.17; p \ 0.05). While we did not report a significant

change in the Feeling Scale, there was an increase of better mood

states during training (‘‘good’’ and ‘‘very good’’ pleasure).

Conclusion: Preliminary findings showed a positive effect of super-

vised online training for intensity and perceived effort indicating an

enhancement of children in performing different exercises. The

feeling scale reported an increase of pleasure during training with
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possible benefits on maintaining an active lifestyle through an online

supervised exercise program.
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Purpose: Previous studies have shown that exercise improves body

composition and has a positive impact on health status in obese

children and adolescents. While it is the most recommended exercise,

however, aerobic exercise alone may not be the most effective

exercise modality to counteract pediatric obesity. Muscle strength are

an important protective factor against chronic disease and all-cause

mortality. For this reasons, current physical activity guidelines for

young suggest performing also muscle-strengthening activities 3

times per week. We propose the integration of body composition and

the assessment of muscle strength in overweight young subjects fol-

lowing an exercise program.

Methods: From October 2013 to May 2017, a total sample of 138

overweight/obese young people (75 girls aged 11.6 ± 2.6 years and

63 boys aged 11.1 ± 2.7) were recruited at the C.U.R.I.A.Mo. Center:

88 children (6–12 years) and 50 adolescent (13–17 years). Children

were involved in a 6 month lasting exercise intervention program,

while adolescents participated in a 3-month intervention. Body

composition were assessed by BMI, waist circumference (WC),

waist-to-height-ratio (WHTR) and Air Displacement Plethysmogra-

phy (ADP). In children group strength of the lower and upper limbs

were assessed by submaximal functional test (Sargent test, or ST, and

medicine ball throw, or MBT), while for adolescents group we pro-

vided test with isotonic machine. Moreover, in both group strength

was measured through Handgrip (HG) test for right and left hand. The

effectiveness of the exercise program was established by comparing

the baseline parameters with those at the end of the exercise program.

Results: In children group we observe an improvements of body

composition (BMI, p = 0.016; WC, p\0.001; WHTR, p = 0.002; fat

mass and lean mass, p\0.001, measured by ADP) and strength (ST, p

\ 0.001; MBT, p \ 0.001; HG, p \ 0.005). Similar effects were

observed in the adolescent group: body composition (BMI, WC,

WHTR, p \ 0.001; fat mass, p \ 0.00, and lean mass, p = 0.043,

measured by ADP) and strength (for test with isotonic machine test, p

\ 0.001; and HG, p\ 0.005).

Conclusions: A multidimensional approach based on the combination

of strength test and the study of body composition trough ADP can

represent an effective tool for controlling the state of health and

assessing the efficacy of the exercise program, in young people with

overweight/obesity.

Comparison of body composition methods in overweight and obese

children.
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Purpose: The use of cell culture models in exercise oncology has

recently received growing interest [1]. Particularly, three-dimensional

(3D) cell culture models are useful to translational research, mim-

icking the biological processes related to cancer recurrence and

dormancy. We propose a double 3D cell culture approach to evaluate

the effects of exercise-conditioned human serum (HS) in both single

cell-derived microtumor formation and cancer cell spheroids.

Methods: Exercise-conditioned sera were obtained from 12 healthy

women before (t0) and immediately after (t1), after 4 h (t2), and 24 h

(t3) of a high-intensity endurance cycling (HIEC) session. HIEC

consisted of four 5-min stages at 50%, 55%, 60%, and 70% of indi-

vidual maximal power (Pmax), which were followed by ten 90-s

sprints at 90% Pmax separated by 180-s at 55% Pmax. Breast cancer

(BC) cells were cultured in semisolid medium (soft agar) and

U-shaped low attachment microplates to form microtumors and

spheroids, respectively.

Results: All of the HIEC-conditioned sera (t1, t2, and t3) markedly

impacted the proliferative and the microtumor-forming capacity of

BC cells in semisolid medium, while the HS collected from the

subjects at rest (t0) did not [2]. The microtumors-forming capacity of

HIEC-conditioned HS was less than 30% compared to that induced by

HS taken at rest. In addition, the BC spheroids were affected by post-

HIEC human sera, showing a decrease in cell viability and

spheroidization compared to spheroids cultured with HS taken at rest.

Conclusions: These results demonstrated the potential of HIEC bouts

in tumor progression control and tumor morphological changes,

highlighting the importance of 3D models in advancing knowledge

about the mechanisms through which exercise acts on cancer dor-

mancy and recurrence. Moreover, the precise evaluation of the effects

induced by exercise at different intensities could identify physiolog-

ical predictors of cancer progression inhibition, ultimately improving

our understanding of the relationship between physical exercise and

cancer progression control, allowing us to optimize recommendations

and exercise protocols for cancer recurrences prevention.
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Functional capacity in patients with obesity

before and after sleeve gastrectomy
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Purpose: Obesity is a chronic multifactorial pathology caused by

environmental, behavioral and genetics factors, with negative impact

on general health, quality of life, and increased risk of disability and

morbidity. Non-surgical management of obesity consists on a multi-

component approach, including behavioral therapy,

pharmacotherapies, and lifestyle change to reduce the energy intake

with diet, and increase physical activity. Because few patients

achieved an important weight loss with lifestyle change, many

undergo to bariatric surgery.

Methods: The aim of this study is to evaluate physical functional of

patients with obesity before and after sleeve gastrectomy to analyzed

changes of maximal oxygen consumption, muscular strength, postural

control, level of physical activity and quality of life. One hundred and

seventy-four patients with obesity (48 males, 126 females) were

recruited and evaluated 1 month before and 6 months after sleeve

gastrectomy. Physical functioning evaluation consisted on: car-

diopulmonary capacity, muscle strength (handgrip, quadriceps and

hamstrings), postural control (static balance), level of physical

activity (Global Physical Activity Questionnaire), and quality of life

(Short Form Health Survey 36-item).

Results: After surgery were recorded significant reduction of body

weight (males -28.4%, p\ 0.001; females -26.1%, p\ 0.001), body

mass index and waist circumference (males -20.9%, p \ 0.001;

females -18.8%, p\0.001). Absolute muscular strength of upper and

lower limb decreased, while strength adjusted by body weight

increased significantly. Quality of life and level of physical activity

increased after surgery.

Conclusions: After sleeve gastrectomy, all patients reduced body

weight, with higher percentage recorded in man. Functional capacity

evaluation showed a decreased of absolute cardiopulmonary capacity

and muscular strength, the increased of muscular strength corrected

by body weight, and partially improved postural control. The level of

physical activity increased especially in activity of leisure time and

active transport, suggesting the initial change in life-style. Quality of

life improved in physical composite domain.
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Purpose: Osteoporosis (OP) is a systemic disease of the skeleton

characterized by a reduced bone mass and deterioration of the micro-

architecture. There is a consensus on the effectiveness of physical

activity in preventing bone loss, falls and, consequently, fractures.

The main aim of the study is to evaluate modifications of quality of

life (QoL). The second aims concern functional score.

Methods: Forty women with OP were enrolled in the randomized

trial. The women were divided into 2 groups: OGT and IHT. Both

groups performed a specific exercise protocol for 6-month in 2-days/

week 1-h sessions. Moreover, all women were requested to choose an

additional third day of the week. The OGT was followed by a trainer

through online supervision, while the IHT performed the protocol at

home without supervision. The participants were assessed at the

baseline and after 6-month of training. The assessed outcomes were:

QoL measured through ECOS-16, fear of fall by short FES-I, aerobic

capacity and endurance assessed by 6MWT, joints mobility by sit and

reach and stick test, muscles force by handgrip and 30 s chair stand

test.

Results: ECOS-16 showed no changes at 6-month follow-up for both

groups and no difference between groups. 6MWT and 30 s chair

stand test showed a statistically significant improvement in both

groups. The distance travelled of the 6MWT changed in the OGT,

from 420 ± 25 m to 457 ± 46 m (p\0.005), and from 369 ± 85 m

to 415 ± 66 m (p\ 0.05) in the IHT. The repetition number of the

30 s chair stand test changed in the OGT from 12 ± 3 to 15 ± 3 (p\
0.001) and from 12 ± 2 to13 ± 3 (p\0.005) in the IHT. Sit and reach

and stick test showed not a significant improvement.

Conclusions: Despite the difficulty due to the SARS Covid-2 pan-

demic, the study results showed that participants had maintained the

same quality of life after 6-month of training. Moreover, the func-

tional outcomes have increased after the training. These results

proved the efficacy of the exercise training in both settings.
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Purpose: This study aimed to evaluate the effects of BMI, physical

activity levels (PAL) and sitting time (SIT) on the variation of health-

related measures, in a group of overweight and obese adults with and

without type 2 diabetes following an intensive exercise program.

Methods: From January 2011 to February 2014, 293 overweight/

obese adults (165 women and 128 men, mean age of 51.9 ± 9.5 years

and 54.6 ± 8.3, respectively), with and without type 2 diabetes

mellitus (DM2), participated in a 3-month intensive exercise program.

Before start, participants were allocated in 3 subgroups (overweight,

BMI = 25–29.9; class 1 of obesity, BMI = 30–34.4; class 2 (or

superior) of obesity, BMI [ 35). International physical activity

questionnaire (IPAQ-it) has been used to evaluate participants’

baseline sitting time (SIT) and physical activity level (PAL). Stratified

multiple analyses were performed using 4 subgroups of SIT level

according to Ekelund et al. 2016 (low, \ 4 h/day; medium,

4–5.9 h/day; high, 6–8 h/day; very high,[8 h/day of SIT) and using

3 subgroups for PAL (high, moderate and low). Health-related mea-

sures as anthropometric variables (weight, BMI, waist

circumference), body composition (fat mass and lean mass), blood

tests (glycemia, glycated haemoglobin, total cholesterol, HDL and

LDL lipoproteins, triglycerides), blood pressure values and functional

capacities (strength of the lower and upper limbs, flexibility and

VO2max) were studied at the beginning and at the end of the training

period.

Results: An overall improvement of PAL was observe in all sample

following the 3-month intensive exercise program together with a

general improvement in several health-related measures. BMI group

factor influenced variations of VO2max, leg press values, triglyc-

erides and anthropometric variables, while SIT group factor impacts

on variations of sitting time, VO2max, glycemia and fat mass.

Conclusions: In this study, baseline PAL -unlike BMI and SIT- does

not seem to influence the effects of an exercise intervention. The

characteristics of our educational program, also including physical

exercise, allowed to obtain positive Results.
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Purpose: The first aim of the present study was to evaluate the levels

of physical activity (PA), sedentary activities and physical fitness in

adolescents with type 1 diabetes (T1D) in relation to body mass index

(BMI) categories. The second aim was to investigate the association

between PA level, physical fitness and glycaemic control.

Methods: 74 adolescents with T1D (39 females and 35 males) with a

mean age of 14.67 ± 1.57 were enrolled: 22 were normal-weight, 37

overweight and 15 obese. The short form of International Physical

Activity Questionnaire in adolescents (IPAQ-A) was used to assess

PA. The Health Behavior in School Children (HBSC) questionnaire

was used to assess time spent in sedentary activities (TV, internet and

video games). Physical fitness was assessed by: handgrip strength;

2-min step test; 3-m up and go test. Glycosilated haemoglobin

(HbA1c) was measured in the same day when the tests were

performed.

Results: Time spent in overall PA (sum of walking, moderate and

vigorous PA) was 9.3 ± 6.3 h/week conversely, time spent in

sedentary activities was 8.7 ± 3.2 h/day. Normal-weight spent a

major amount of time walking (446 ± 343 min/week, p = 0.053)

compared to overweight (276 ± 205 min/week) and obese (293 ±

272 min/week) adolescents. Normal-weight adolescents performed

better in the timed up and go test compared to obese (p = 0.025); no

differences were found in the other fitness tests. In the whole sample,

moderate PA, no physical fitness, correlated with HbA1c (r = -0.253;

p = 0.029).

Conclusions: Adolescents with T1D meet the WHO recommenda-

tions for PA but had high levels of sedentary behaviors, regardless to

BMI categories. Moderate PA positively correlates with better gly-

caemic control. Further investigations are in progress to clarify the

interactions among lifestyle, physical fitness, BMI and glycaemic

control.
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Purpose: Both traditional interventions and new strategies are

important for breast cancer survivors’ (BCS) health to elicit the

positive effects of physical activity and exercise on their health.

During the first period of therapy, it is particularly important to a

continuous feedback, especially in those women not having a proper

lifestyle. The aim of the study was to compare the effects of weekly

personal feedback, based on objectively measured physical activity,

on daily sedentary time, physical activity and sleep of BCS (E—

group) with those of an intervention also including online supervised

physical exercise sessions (E ? group), considering the effects of

COVID-19 lockdown.

Methods: A total of 51 BCS were studied over an 18-week period and

had objective registration of day-to-day sedentary time, physical

activity and sleep. Both subsamples received weekly or fortnight

personal feedback. Data were analysed considering four key periods,

according to the COVID-19 emergency steps.

Results: The E group had a high overall sedentary time and a dif-

ferent trend of light-to vigorous and light-intensity physical activities,

with a reduction from pre to first month of national lockdown,

showing a significant rise just at the end of the national restrictions. E

? group, from pre to first month of national lockdown, experienced

the increase of both total and restorative sleeping time, inverting its

trend from the first month of lockdown to its end.

Conclusions: The use of an activity tracker and its accompanying

app, with the reception of weekly tailored advice and supervised

online physical exercise sessions, can elicit proper physical activity

recomposition and sleep improvement in BCS, also in the presence of

personal restrictions. In those cancer survivors experiencing personal

limitations, our Results are particularly important because allowed to

better program effective physical activity interventions.
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Purpose: Supervised Exercise Training (SEXT) immediately after a

rehabilitation therapy is fundamental for maintaining an active life-

style and reducing the chances of hypokinesia and clinical flare-ups

(1). The following observational study aimed to assess the effec-

tiveness of the rule of a Palestra della Salute (PS) through the long-

term effects of a SEXT program developed, managed and followed up

by Exercise Physiologists and aimed at maintaining the residual

abilities in stroke survivors.

Methods: A study sample has been identified and analyzed among

111 customers (80 M) with stroke outcomes who attended the Eser-

cizio Vita PS from 2015 to today. For this study, only those who

regularly attended at least two consecutive years have been chosen.

Functional assessments such as 6 Minute Walking Test (6MWT),

Timed Up and Go (TUG), Sit to Stand (STS), Short Physical Per-

formace Battery (SPPB) and Berg Balance Scale (BBS) have been

performed at the beginning (T0), then regularly every 6 months until

2 years (Tf). SEXT program was based on mobility, static and

dynamic balance, dexterity, strengthening and aerobic exercises with

a minimum frequency of 2 times per week for each 60-min session(1).

Results: 14 subjects completed the program. After 2 years of follow

up and regular SEXT we found: 6MWT (T0 = 228,3 mt h96,7; Tf =

288,6 mt h121*), TUG (T0 = 14,2 s h5,8; Tf = 10,8 s h5,2*), STS

(T0 = 17,2 s h7,7; Tf = 13,3 s h4,3*), SPPB (T0 = 7,6 h3,2; Tf =

9,7 h3,0*), BBS (T0 = 49,4 h5,6; Tf = 51,6 h4,9 ns).

* = p\ 0,005.

ns = not significant.

Conclusions: As already shown in literature, we observed that SEXT

is important to reduce the vicious circle of disability and physical

inactivity after a stroke [2]. Palestra della Salute (PS) is effective in

maintaining the residual motor skills through physical activity and

improving physical fitness and quality of life of stroke survivors.

Furthermore, it encourages socialization if practiced in a group. [3]

PS acts as a link between healthcare facilities and the territory in the

field of chronic diseases, with programs offered by highly-trained and

qualified professionals in the field of exercise physiology.
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Purpose: The BRCA 1/2 mutations are the most known typologies of

hereditary breast cancer (BC). In women carry these mutations,

studies have provided preliminary evidence of a protective role of

physical activity (PA) against BC, particularly during adolescence or
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early adulthood. Data from the German LIBRE study confirmed a

significantly lower BC prevalence in BRCA 1/2 women who reported

higher PA during their adolescence. In addition, physical activity has

also been shown to improve or have a protective effect on sleep in

women with a diagnosis of BC. Aim of the present study was to

investigate the role of PA and sleep on BC risk factors in BRCA 1/2

women.

Methods: Data analysis involved 63 women (47.6 ± 12.4years) with

BRCA 1/2 mutations in care at Fondazione IRCCS Istituto Nazionale

dei Tumori, Milan. The participants filled in Godin-Shepard Leisure-

Time Physical Activity Questionnaire and in Pittsburgh Sleep Quality

Index for the evaluation of the PA levels and sleep, respectively.

Moreover, they underwent to anthropometric, metabolic, and blood

sample evaluations. Data were analyzed with SPSS version 27.

Results: Through the questionnaires, the women were classified as

active (n = 22) and inactive (n = 41), and as good (n = 26) and bad (n

= 37) sleepers. Insulin levels were found significantly lower in active

compared to the inactive women (p\ 0.05); the active women were

found to be good sleepers while the inactive women were bad

sleepers. Indeed, there was a statistically significant difference for the

PSQI score between the two groups (p\0.01). Referring to the sleep

behavior, the good sleepers were classified as active while the bad

sleepers were classified as inactive. Indeed, there was a statistically

significant difference in the PA levels between the two groups (p \
0.001). In addition, the PA intensities, heavy, moderate and light,

were found significantly higher in good sleepers compared to bad

sleepers (p\ 0.01; p\ 0.01; p\ 0.05, respectively).

Conclusions: These findings suggest that the active BRCA 1/2

women has lower insulin levels and better sleep compared with

inactive BRCA 1/2 women. In this population PA can play an

important and protective role against BC.
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feasibility and relationship with appendicular lean mass
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Purpose: The Appendicular lean mass (ALM) adjusted for height (i.e.

ALM index, ALMI kg/m2) is used for the diagnosis of sarcopenia, a

highly prevalent medical condition in older adults. The purpose of

this study was to validate an easy field-test for the characterisation of

muscle function in older adults and to assess its possible association

with ALMI.

Methods: Forty-seven older adults (47% females, 67 ± 7 years, 73 ±

12 kg, 1,67 ± 0,99 m) were asked to perform five Sit-to-stand

movements (STS) on a force platform at Body weight (BW), BW ?

12,5% and BW ? 25%, in randomised order. Two subjects (5%) were

unable to complete the trials [ BW and were excluded. For each

subject and trial, the mean velocity was calculated from the vertical

displacement and the time of the concentric portion of the STS. Then,

the individual force–velocity profile of the lower limbs was deter-

mined for the extrapolation of the maximal isometric force (L0),

corresponding to the null velocity. In addition, ALMI, was calculated

based on the quantification of appendicular muscle mass with the

Dual-energy X-ray Absorptiometry (DXA). Simple correlation

between individual characteristics, L0 and ALMI were determined;

then a step-forward multiple linear regression model was identified to

estimate ALMI (est ALMI). The correspondence between est ALMI

and measured ALMI was evaluated by paired t-test, correlation, and

Bland–Altman analysis.

Results: The group mean value of L0 was 174,8 ± 43,97 kg and that

of ALMI was 7,37 ± 1,23 kg/m2. Only BW, Sex, and L0 were sig-

nificantly correlated with AMLI (r = 0,78, r = 0,68, r = 0,66,

respectively). The step-forward multiple linear regression excluded

sex as a predictor and the following final formula was identified:

ALMI = 0,209 ? (0,0789 * BW) ? (0,00,793 * L0), (r2 0.83, SEE

0.5). estALMI (7,37 ± 1,18 kg/m2) was not significantly different

from (p = 0.985) and highly correlated with (r2 = 0.83) ALMI, with a

non-significant bias (-0.002 kg/m2) and an imprecision of 0.5 kg/m2

(7% of ALMI).

Conclusion: The modified STS test proposed in our study is a fea-

sible, simple, submaximal, time-efficient test to characterise muscle

function of the lower limbs in older adults. Moreover, maximal iso-

metric force, as estimated from STS (i.e. L0), in conjunction with

body weight, allows an accurate and precise prediction of ALMI, one

of the reference markers of the sarcopenic condition in older adults.
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Purpose: Sarcopenia is a pathophysiological process of aging, caused

by reduction of muscle strength and quality, and associated with

reduced physical performance, increased risk of falls and fractures,

physical disability and premature death. Aims of this study will be to

assess the benefit of a home-based, app-monitored resistance-training

program on muscle health and other measures in elderly and people

living with HIV (PLWH) with sarcopenia.
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Methods: We plan to enroll 98 elderly and 98 PLWH in a multi-

centric, 48-week, randomized, parallel-group, superiority trial

comparing the effect of a home-based and app-monitored strength

exercise intervention versus no intervention. Inclusion criteria will be

being sedentary;[60 year-old in the elderly or[50 year-old in the

PLWH group; with sarcopenia, as defined by both relative loss of

muscle mass by bioimpedentiometry (BIA) and low muscle strength

by handgrip. Participant will be randomized 1:1, separately in each

group (elderly and PLWH), to either 1) Exercise group (EG), where

participants will perform a home-based, app-monitored resistance-

training program; 2) Control group (CG), without exercise prescrip-

tion. At baseline (BL), week 12 (W12) and end of study (W48)

participants will be tested for muscle strength (handgrip, leg exten-

sion), balance and gait (Mini-BESTest), leg function (chair standing,

6 min walking test); body composition by dual energy X-ray

absorptiometry (DEXA, W48 only) and leg muscle volume by mag-

netic resonance imaging (MRI, W48 only); quality of life and profile

of mood states (standard questionnaires); blood lipids and soluble and

cell biomarkers of inflammation and muscular function (immunoen-

zymatic assays and flow cytometry).

Results: The primary endpoint will be the proportion of subjects with

improvement from BL of[20% of handgrip muscle strength at W48.

Secondary endpoints will be the changes at W12 of handgrip muscle

strength and at W12 and W48 of muscle strength as measured by leg

extension, balance, gait and leg function; body composition and leg

muscle volume by MRI; quality of life and state of mood; blood

lipids; soluble and cell biomarkers. We expect that EG participants of

both groups will improve their parameters and that improvements will

be higher than in CG.

Conclusions: Our approach may be a feasible and immediately

available strategy for home-based exercise to reduce sarcopenia in

elderly and PLWH.
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Resistance training improves physical fitness

and reduces pain perception in a group of female

workers with upper limb work-related musculoskeletal

disorders: a pilot study
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Purpose: Work related musculoskeletal disorders (WRMDs) are a

cause of productivity losses and disability. Resistance training (RT)

and stretching seems to relief pain, reducing the relative workload via

range of motion improvement.

Methods: Sixteen women (age: 48.69 ± 5.88 years old, working

career: 22.75 ± 2.18) were recruited to participate to a 14 weeks

work-based RT and stretching program. Specific exercise training

(SET) targeting all body area affected by WRMDs was performed

after week 6. Physical fitness was measured via the 2 mins step test

(2MST), the back scratch test and the handgrip test (HG). To evaluate

the level of pain in cervical spine, shoulder, elbow and wrist the visual

analogue scale (VAS) was used.

Results: Differences were verified with T test. Cervical spine (p =

0.02) and left wrist (p = 0.04) VAS decreased, while HG for both right

(p = 0.01) and left (p = 0.01) hands and 2MST (p = 0.01) improved.

Participants with WRMDs affecting the cervical spine reported a 3.72

higher VAS score for the neck at the beginning of the protocol (p =

0.03).

Conclusions: The protocol improved the physical fitness of partici-

pants but showed a limited effect on WRMDs pain. SET could reduce

the perception of effort reaching the same benefit as compound

movement.
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report
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Purpose: Pulmonary rehabilitation (PR) and specific exercise training

are highly effective treatments for patients with chronic obstructive

pulmonary disease (COPD)(1) but remains underuse across the word.

Many patients do not access or complete PR, and long-term exercise

maintenance is difficult to achieve after PR(2).

Here we present and report clinical outcomes of a case of long-term

(8-years) exercise training adherence. The training consisted of reg-

ular supervised exercise combined with videoconferencing exercise

sessions and telemonitoring of physical activity provided by a center

qualified for SEXT to people affected by chronic disease the ‘‘Palestra

della Salute’’.

Methods: Patient’s characteristics: 69-year-old female with very

severe COPD. She has a 70 pack-year smoking history (stop 2011)

and experienced movement-related dyspnea. The patient is regularly

visited at a local respiratory unit where she also undergoes pulmonary

function tests. The patient attends the center for exercise program

twice a week since 2013.The subject received the first indication of

structured exercise (2012) in relation to a musculoskeletal problem in

2012. She was also advised to follow a course of SEXT specific for

people with chronic diseases.

When the patient started the SEXT, (T0) FEV1 was 33% predicted; in

the 6MWT, the patient walked a total distance of 297 m without rest;

mMRC score was 3.

After the initial exercise capacity assessment and data collection,

the subject started the exercise program consisting of aerobic and

resistance training as prescribed by American Thoracic Society

(ATS)(2).

The patient underwent 738 SEXT in the gym, 36 videoconfer-

encing exercise sessions and daily regular spontaneous physical

activity.

Results: After 8 years of follow up and regular SEXT we found: no

change in mMRC and walked distance at the 6MWT. These data

suggest that the exercise program resulted in stability of the disease

rather than progression.

Interestingly, the number of exacerbations was reduced from a mean

number of 6 events/yr before exercise program to 2 events/yr during

follow up. The adherence to exercise remained very high trough the

8 yr of follow up.

Conclusions: Long-term exercise maintenance in COPD is feasible.

Results suggest that active lifestyle supported by supervised exercise

training can prevent deterioration and maintain over time physical

performance, health status and quality of life even in fragile subjects

such as COPD patients.
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development in adolescents: a case report
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Purpose: Body modifications during the growth process are many and

they can lead adolescents to assume new and sometimes incorrect

positions. The alteration of muscle forces during growth, could create

some postural and muscular imbalances up to hypotonia and

hypotrophy. Postural gymnastic is the most known method to counter

these paramorphism; in this study postural exercises were mixed

together with rowing practice. The choice of rowing has been made

due to its features, since that it is an effort using almost all muscles of

posterior back chain and moreover, it stimulates rhytm, coordination

and self control.

Methods: In this study, a participant (15 years old, 67 kg, 180 cm),

previously assessed through a postural and radiological examination,

diagnosing lumbar scoliotic attitude to left convexity (D10-L4, 8�),
limbs asymmetry, kyphosis attitude and a shortening of the hamstring

muscles, went under a program, combining some postural exercises

and rowing sessions. Three weekly technical rowing sessions at a

moderate intensity (55–65% of RPE) with back muscles stretching

sessions and two weekly postural and proprioceptive sessions, were

performed by the participant for a period of six months. Two postural

and medical evaluations were made, one before starting the protocol

and one at the end of it.

Results: Results showed how after the mix of rowing and postural

exercises, the participant perfomed better at several postural and

clinical evaluations. There was an improvement of lumbar and dorsal

curvatures, an improvement on mantaining for longer period of time

the correct rachid posture and an improvement on controlling hip

muscles. There was a slight improvement of the shorter harmsting

muscles, but there was still some rigidity after the last assessment.

Conclusions: It possible to suggest that rowing, as a total body effort,

is actually a valid tool to use in association with postural exercises, in

order to control and improve some muscle and postural imbalances.

Acknowledgements: The protocol was performed with the facilities

of S.C. Thalatta Rowing Club in Messina.
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muscle training in patients recovered from critical
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Purpose: After COVID-19 infection respiratory function may be

impaired. Previous studies found that respiratory muscle training can

improve ventilatory pattern and reduce oxygen desaturation during

endurance exercise testing in patients with pulmonary diseases. The

study aim was to analyse safety and feasibility of a 4-week home-

based respiratory muscle training in patients who recovered from

critical COVID-19 infection.

Methods: Five patients aged 57–71 were enrolled in the study. They

all recovered from a severe COVID-19 infection, with a medium

length of hospital stay of 24 days. A control group evaluation was

conducted with 3 participants of similar characteristics. Spirometry

parameter and indices of respiratory muscle strength as maximal

inspiratory and expiratory pressures (MIP e MEP) were measured at

baseline and after the training. Each patient was administered a 6-min

walk test (6MWT) at baseline and after the intervention. Respiratory

muscle training was prescribed at the hospital after a brief instruc-

tional session during control visits, and conducted at home.

Purposely, a positive pressure and volume exerciser (Respi-in–out�,

Medinet Srl) was delivered to each patient. The program was based on

two daily 10-min sessions of respiratory muscle training, every day

for 4 weeks, with a progressive increase of air resistance.

Results: No adverse events were observed in both exercise and

control groups. Each patient completed the training, with a mean

adherence of 80% respect to the prescribed sessions. At baseline

respiratory parameters were similar to predicted values. After train-

ing, MVV shows an average increase of 52,36 l (p = 0.10), MIP of

13,00 cmH2O (p = 0.18), MEP of 17,40 cmH20 (p = 0.17). The

distance covered during 6MWT increased by 49 m (p = 0.13). No

correlations were observed between respiratory muscles function and

6MWT. No changes were observed in the control group, and no

between-group differences were noted due to the limited sample size.

Conclusions: In a preliminary observation home-based respiratory

muscle training appears to be safe and feasible in patients who

recovered from a critical Covid-19 infection, with a respiratory

improvement concomitant to a functional benefit. Further evaluations

are required to assess the impact of a respiratory muscle training

program on respiratory parameters of patients who recovered from

severe Covid-19 infection, in order to assess if it could be a part of

standard rehabilitation protocols.
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thoracoabdominal coordination, and reduces oxygen desaturation

during endurance exercise.
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SARS-COV-2: supervised exercise training (SEXT)

as strategy for improving health and exercise capacity

after hospitalization
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Purpose: Not all individuals having access to hospital care undergo

rehabilitation that includes. functional recovery sessions. Home-based

exercise is recommended in these cases, following given instructions.

Social isolation may also represent a worsening factor. Therefore,

certified structures such as Palestre della Salute (PS) can operate as an

ally in functional recovery and social reintegration.

Methods: This work takes into consideration subjects with symp-

tomatic outcomes of Sars-Covid-19 infection, discharged from the

hospital without specific rehabilitation program for the recovery of

exercise capacity. Subjects in possession of a prescription of SExT

from the pulmonologist were selected among the clients of a certified

PS. They performed an initial functional assessment (TI) and a final

functional assessment after 6 months (TF) consisting of: 6-Minute

Walking Test (6-MWT), Berg Balance Scale(BBS), Sit To Stand

(STS), Timed up and go(TUG), 10-Meter Walk Test (10-MWT) and

Short Physical Performance Battery (SPPB). SExT is based on aer-

obic capacity, mobility, static and dynamic balance and muscle

strengthening with a frequency of at least 2 weeks and a duration of

60 min per session.

Results: To this day two subjects have been selected (1F aged 53 and

1 M aged 71), they are completing a training period of 6 months. No

adverse events have been reported and they have resumed their usual

work activities. The Results are being processed and will be pre-

sented directly.

at the congress.

Conclusions: SExT can be a keystone not only to improve or main-

tain impaired physical abilities but also for the socializing aspect in

subjects who have suffered a long period of isolation during hospi-

talization. A non-healthcare territorial service, conducted by certified

‘‘PS’’ such as the model structured by Esercizio VIta capable of

administering scheduled and supervised physical exercise (1)(2) may

be essential for the recovery of impaired functionality in subjects who

have encountered a Sars-Covid-19 infection. Although gyms are not

generally considered as functional recovery in this issue, we believe

they are useful to increase the APA.
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Purpose: In Italy, the pandemic of COVID-19 imposed the inter-

ruption of non-urgent health services. Tele-exercise (TE) has proved

to be an effective and satisfactory alternative in supporting the

administration of exercise in subjects with Adolescent Idiopathic

Scoliosis (AIS). During the lockdown period, the Department of

Pediatric Orthopedics of the University Hospital ‘‘Città di Pavia’’

(Pavia, Italy) supported AIS patients with the project ‘‘Scoliosis

Online’’, to reduce negative effects on the biopsychological compo-

nent. The aim of the study was to evaluate adherence, perceived

pleasantness, and level of satisfaction with the technology used to

administer the TE in a group of subjects with AIS.

Methods: Between 14 and 20th April 2020, 11 adolescents with AIS

were recruited. From 28th April (T0) to 26th June (T1) they auton-

omously carried out a bi-weekly exercise program using a web

platform (YouTube, Google LLC, Mountain View, CA, USA). Each

participant accessed to a personal channel, containing videos of the

self-correction movement and six exercises, tailored to their type of

scoliotic curve. For each exercise video showed execution and

number of repetitions to be done. Every 15 days participants received

an e-mail encouraging them to give a feedback and to report any

problems. To assess adherence, participants wrote date and time of

each completed session in a diary. Alike, at the end of each session,

Feeling Scale (FS) was filled to express the perceived pleasantness. At

T1 the Technology Acceptance Model (TAM) was administered to

evaluate how participants accepted and used the technology employed

and their attitude to use it again.

Results: Results, expressed as mean and standard deviation, were:

completed sessions 13.25 ± 2.19 out of 15, FS total score 1.02 ± 1.34

out of ± 5 and TAM total score 21.78 ± 1.09 out of 28.

Conclusions: Adherence to the program was very high as were the

scores related to the technology. Results could lead to the children’s

habit of using social platforms and technologies. Perceived pleas-

antness achieved positive, but low, values. This could be related to

solitary training and the many hours forcedly spent at the computer

for distance learning. Limits of the study are the small number of the

sample and the self-compilation of the number of sessions performed.

Face-to-face work remains the gold standard but in periods of social

distancing a TE program could help support the exercise practice of

children with AIS.
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The effect of exercise training on postural control

and proprioception in women with osteoporosis
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Background: Osteoporosis (OP) is a skeleton systemic disease

characterized by a reduced bone mass and deterioration of micro-

architecture. OP is often accompanied by an increased risk of fall and

consequently a high risk of fracture. Since postural control and pro-

prioception are two of the most significant factors in falls and injury

prevention, exercise training, including specific balance and propri-

oceptive exercises, could be the keys to reducing the risk of fall and

fractures. This study was aimed at assessing proprioception and

postural control, using Delos Postural Proprioceptive System (DPPS;

Delos, Turin, Italy), in persons with osteoporosis, before and after an

exercise training.

Methods: A cohort of 29 women with osteoporosis aged 66.20 ± 5.80

were involved in the study. The participants will perform training,

structured in 2-days per week, to improve joint mobility, muscle force

and balance. Moreover, an additional activity between walking,

cycling, or swimming was requested to improve endurance and reach

the weekly exercise recommended by World Health Organization.

Finally, every six weeks, the trainer upgraded the exercise program

following the principle of frequency, intensity, time and type. DPPS

was used to assess postural control and proprioception in single-limb

stance, respectively, with open and closed eyes. The parameter con-

sidered is the stability index (SI; percentage score where 100% is a

theoretical task performed with maximum stability).

Results: No significant differences were found in terms of dominant

and non-dominant limbs. Thus, the analysis was performed on the

average Results of two limbs. The SI improved from 84.14% ± 10.10

to 86.96% ± 5.60 with opened eyes (p\ 0.05) and from 52.22% ±

13.87 to 56.25% ± 17.60 with closed eyes (p\ 0.05).

Conclusion: In people with osteoporosis, fall prevention is essential

to decrease the risk of fall, build confidence for performing daily-life

activities and improve the quality of life. Moreover, preventing falls

decrease the costs for the health care systems. Physical activity should

be integrated with pharmacotherapy in osteoporosis treatment since it

benefits bone tissue and improves global fitness. In particular,

including balance exercises in a training program is effective in

improving postural control and proprioception. The latter seems to

have greater benefit and is very important in poorly lighting places or

conditions of sudden instability.
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Purpose: the aim of this study was to investigated the improvement

of physical health status and reduce the chronic fatigue associated

with that pathology in people with multiple sclerosis following lac-

tacid anaerobic training protocol.

Methods: 8 subjects (age: 34,88 ± 4,45) affected by multiple scle-

rosis (EDSS\3.5) were involved in our study. An anaerobic lactacid

training was administered for 12 weeks, 2 times a week, an hour and a

half for each session. At the beginning (T0), at the end of the study

(T1) and after 9 months from the end of the study (Follow-up, FU)

physical parameters (body compositions analysis; strength, balance

and reaction tests; Visual Analog Fatigue Scale, VAFS) and hema-

tochemicals parameters (lactate and neurotrophins BDNF and DHEA-

S) were tested.

Results: Body compositions analysis showed an increase in total body

water and in basal metabolic rate (p \ 0.05). Furthermore, an

improving trend was detected on the percentages of lean mass and a

tendency to decrease was detected on the percentages fat mass (p =

0.05). BDNF levels significant increase from T0 to T1 as well as

DHEA-S levels (p\0.05) but the latter significant decrease from T0

and FU (p\ 0.05) and from T1 and FU (p\ 0.01). About strength,

balance and reaction tests no significant differences was found after

lactacid anaerobic training protocol; moreover Magnetic Resonance

Imaging and EDSS evaluation show no progression of disease for all

the subjects. Furthermore, baseline lactate levels showed a decrease

after the protocol training (p\ 0.05) which could be best re-used as

energy substrate. VAFS showed statistically significant decrease in

fatigue level between T0 and T1 (p\ 0.01).

Conclusions: The results obtained have confirmed that lactacid

exercise can influence physical health. Our protocol may increase

brain-derived neurotrophic factors and DEHA-S concentrations and

their functions that are related to decrease in fatigue level. It’s known

that fatigue symptom is associated with low levels of DHEA-S in

subjects with multiple sclerosis. Lactacid physical exercise appear to

act with synergic positive effects on inflammation, neural plasticity,

and neuroprotection, by reducing lactate basal level and it can reduce

MS symptoms progression.

References

1. Azevedo L, Pereira JR, Santos RMS, Rocha NP, Teixeira AL,

Christo PP, Scalzo PL. (2021) Acute exercise increases BDNF

serum levels in patients with Parkinson’s disease regardless of

depression or fatigue. Eur J Sport Sci, 1–21.

2. Angelova G, Skodova T, Prokopiusova T, Markova M, Hruskova

N, Prochazkova M, Rasova K. (2020) Ambulatory Neuropropri-

oceptive Facilitation and Inhibition Physical Therapy Improves

Clinical Outcomes in Multiple Sclerosis and Modulates Serum

Level of Neuroactive Steroids: A

112 Sport Sci Health (2021) 17:1–137

123



249

The exercise facilitator in the dialysis unit promoting

attitude and ability to exercise to improve quality of life

in the patients with end-stage kidney disease

Giovanni Piva1, Nicola Lamberti2, Maria Donadi3, Yuri Battaglia3,
Roberto Manfredini4, Fabio Fabbian4, Alda Storari3, Fabio
Manfredini2
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Purpose: End-stage kidney disease is associated to fatigue, sedentary

behavior and high risk of morbidity and mortality. The study

(NCT04282616 [1]) aims to test in a pragmatic implementation trial

the presence of an exercise facilitator (EF) in a dialysis center. This

exercise specialist has to motivate and initiate patients to the preferred

training modality to obtain physical and psychological benefits.

Methods: End-stage kidney disease patients undergoing hemodialysis

without contraindication to exercise after the provision of informed

consent were asked to choose between four training programs pro-

posed by the EF: i) in-hospital supervised with the EF before/after the

dialysis session (IN); ii) structured home-based [2] (HB); iii) advices

to increase spontaneous physical activity [3] (AD); iv) physical per-

formance assessment only (PE). Patients underwent testing sessions at

baseline and at the end of the programs (3-month) that included:

6-min walking test (6MWT), 10-m gait speed, 5-time sit-to-stand test

(5STS). Quality of life and psychosocial outcomes are also explored.

Results: Since late 2019, 300 patients were contacted, and 222

addressed the inclusion criteria. of those, 180 (81%) were contacted

but 95 refuse to take part in the program reporting: ‘‘poor interest’’

(38%), ‘‘already active’’ (34%) or ‘‘fatigue’’ (12%). Within the 85

patients (47%) that agreed to participate, 43 (51%) chose the IN

program, 28 (33%) the HB, 7 (8%) AD and 7 PE. Patients choosing

the IN program were significantly older respect to HB and AD (70 vs

59 vs 54 years, respectively; p\0.001), more frail (Charlson Index 7

vs 4 of other groups) and with impaired mobility (6-min walking

distance 202 m vs 321 m of the HB). Up to now, 40 patients (IN n =

25; HB n = 15) have concluded the program without any adverse

event. Both groups significantly improved all outcomes respect to

baseline: 6MWT (IN ? 31 m; HB ? 35 m); 10-m speed (IN ?

0.6 km/h; HB ? 0.7 km/h); 5STS (IN -2.7 s; HB -1.9 s). No between-

group differences were observed between IN and HB, even after the

correction for the baseline covariates.

Conclusion: The constant presence of the EF in the dialysis center

highlighted a satisfactory attitude of renal patients towards exercise

and favored the adherence to the training (compared to the 23%

compliance rate reported in literature) with positive functional out-

comes. The continue of the trial will possibly confirm these

preliminary findings.
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The potential impact of physical activity on muscle

fatigue in patients with parkinson’s disease
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Purpose: Given the increased level of fatigue frequently reported by

patients with Parkinson’s disease (PD), this study investigated the

interaction between central and peripheral components of muscle

fatigue (MF) in this population, compared to healthy peers.

Methods: Changes in maximal voluntary activation (DMVA, central

fatigue) and potentiated twitch force (DQtw,pot, peripheral fatigue)

from pre to post exercise were determined via the interpolated twitch

technique in 10 patients with PD and 10 healthy controls (CTRL)

matched for age, sex and physical activity. Pulmonary gas exchange,

femoral blood flow (FBF), and quadriceps electromyography (iEMG)

were measured during a fatiguing exercise (85% of peak power output

(PPO)). For a specific comparison, on another day, CTRLs performed

an additional fatiguing test matching the time to failure (TTF) and

PPO of PDs.

Results: Comparing the groups at 85% of PPO (PD = 21 ± 7 W;

CTRL = 37 ± 22 W), TTF (* 5.9 min), pulmonary gas exchange,

FBF, and iEMG were similar. After this exercise, the maximal vol-

untary contraction force (MVC) and Qtwpot decreased equally in both

groups (-16%, p = 0.483; -43%, p = 0.932), while PD exhibited a

greater reduction in MVA compared to CTRL (-3.8% Vs -1.1%, p =

0.081). At the same PPO and TTF of PDs (21 W; 5.4 min), CTRLs

showed a constant drop in MVC, and Qtwpot (-14%, p = 0.854; -39%,

p = 0.540), instead MVA decreased more in PD than in CTRL (-3.8%

Vs -0.7%, p = 0.028).

Conclusion: In PDs, central MF seems exacerbated by the fatiguing

task which, however, does not alter peripheral fatigue. This, besides

the TTF like CTRLs, suggests that physical activity may limit MF and

counterbalance PD-induced degeneration through peripheral

adaptations.
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Purpose: exercise (EX) is an attractive strategy to adopt in the

oncology setting due to its benefits and potential impact on patients’

prognosis. Unfortunately, most of the available data derive from trials
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on patients in the early stage of disease, whereas the evidence in the

advanced stages is still limited. This feasibility study aims to explore

the tolerability and preliminary efficacy of an EX-program in meta-

static cancer patients.

Methods: A 12-week supervised EX-program was offered to patients

with metastatic cancer recruited at the Oncology Unit in the Verona

Hospital. A multicomponent (aerobic ? strength) training to perform

twice a week was proposed. The aerobic activity progressively

increased from 10 to 30 min at moderate intensity, i.e., 3–5 of the

10-point Borg Rating of the Perceived Exertion Scale (RPE). The

strength component consisted of body weight or elastic-bands exer-

cises, performed in 2–3 sets of 8–12 repetitions at moderate intensity,

i.e., 3–5 of the RPE. Tolerability of the intervention was measured by

adherence to baseline and post-intervention assessments, adherence to

the program, and the drop-out rate. Safety was assessed through the

number of serious and non-serious adverse events that occurred

during the training sessions. Among secondary outcomes, cardiores-

piratory fitness was evaluated with the ’’Six minutes walking test‘‘

(6MWT), strength by the leg press test and handgrip test, and quality

of life (QoL) with the European Organization for Research and

Treatment of Cancer Quality of Life and Core Questionnaire.

Results: Seven patients with cancer at stage IV were included in the

intervention study. The main tumor sites were lung (n = 3), pancreas

(n = 2), ovary (n = 1), and breast (n = 1). No drop-out was registered.

Adherence to the training sessions was 81.7%, whereas compliance at

assessments was 81.7%. Grade 1 (mild) adverse events were regis-

tered: delayed onset muscle soreness (n = 3) and dizziness (n = 1).

Positive trends were observed for 6MWT (? 29.1 m), for upper (?

2.9 kg) and lower (? 21.0 kg) limb strength, and lower limbs flexi-

bility, although the results were not significant. Upper limb flexibility

improved significantly (p \ 0.003). Concerning QoL, the ’’social

function‘‘ domain increased significantly (p\ 0.04).

Conclusion: A supervised EX intervention is well-tolerated by cancer

patients with metastatic disease. A future randomized controlled trial

will be able to verify the efficacy.
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Vascular effects of walking, nordic walking and circuit

training in breast cancer survivors
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Purpose: Pharmacological therapies of breast cancer can negatively

affect quality of life of breast cancer survivors (BCS). Increasing

literature focus the attention on the importance of physical exercise to

improve the recovery of BCS, especially for the cardiovascular sys-

tem, and both aerobic and strength trainings are suggested to optimize

the intervention. As it is not common to completely comply inter-

national guidelines, the aim of the study was to investigate the effects

of Walking (W), Nordic Walking (NW) and Circuit Training (CT)

programs on cardiovascular variables (i.e. mean arterial blood pres-

sure (MABP), augmentation index (ABI), pulse wave velocity (AI),

intima media thickness (IMT)) of BCS.

Methods: Sixty BCS (52.35 h7.59), after a battery of psychophysical

and behavioural tests, and after having obtained medical eligibility,

were randomly assigned to one of the 3 training groups. After the

training period, the tests were repeated. Here, we focus the attention

on MABP, measured through electronic spygmomanometer (Omron

M6 Comfort, Kyoto, Japan) and on ABI, AI, and IMT, measured

through Vascular Explorer (enverdis GmbH, Dusseldorf, Germany).

Participants were trained for 12 weeks, 3 times per week. Each lesson

lasted 75 min. W and NW group had the following scheme of

training, from 1st to 4th week at RPE 10–11, from 5 to 8th week at

RPE 12–13, and from 9 to 12th week at RPE 13–14. CT group was

trained according to Schmitz et al. (2010) findings.

Results: At the end of the study, independently from age, body

recomposition and pharmacological treatment, MABP, AI and PWV

have been shown modified according to the discipline. W determined

the worse reduction of MABP, while it not elicited a significant

modification of both AI and PWV. NW determined the best

improvement of MABP, AI and PWV. IMT reduction has been shown

inversely correlated with the volume of physical exercise.

Conclusions: In BCS, physical exercise can improve vascular com-

pliance, reducing arterial stiffness. According to our Results, NW

elicits the best improvement of MABP, AI and PWV. Even if this is

not the only explanation, this is due to the contemporaneous aerobic

use of big muscle masses, eliciting a major production of DHEA-s,

adiponectin, VEGF, and nitric oxyde, as showed in our published

(Izzicupo et al. 2017) and unpublished researches. On the contrary,

after 3 months of training, the IMT reduction seems linked to the

volume of training, instead of to the discipline.
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Purpose: Falls are especially relevant in patients undergoing elective

orthopedic procedures. Orthopedic research has been focused pre-

dominantly on the risk of falls after lower extremity surgical

procedures. On the contrary, little is known regarding the effects of

wearing a brace after elective upper extremity surgery on gait per-

formance and falls. Therefore, the aim of the present study was to

investigate the influence of a 15� shoulder abduction brace (SAB) on

walking kinematics and functional mobility in patients undergoing

shoulder arthroplasty and rotator cuff repair.

Methods: Non-invasive analyses were carried out on a sample of

twenty-three patients (mean age: 56.4 ± 9.9 years) using a wearable

inertial device for gait analysis (G-Walk System by BTS Bioengi-

neering). Each patient underwent a gait and functional mobility

evaluation performing the 10-m walk test and Timed Up and Go

(TUG) test before (T0) and 24 h (T1) after the surgery.

Results: In the 10-m walk test, pelvic rotation (p \ 0.05) and sym-

metry index (p = 0.01) were significantly lower at T1 than T0. No

significant differences for time to perform 10-m test, cadence, speed,

pelvic tilt and obliquity were found. Time to perform TUG was sig-

nificantly higher (p\0.05) at T1 than T0. Moreover, the duration of

the sitting phase was significantly higher (p\0.05) at T1 than T0. No

significant differences for the duration of the lift and turn-around

phases were found during TUG.

Conclusions: The use of SAB after shoulder surgery could influence

some walking kinematics and patients’ functional mobility. It is not

known if changes in gait parameters may persist after the rehabili-

tation process and if these changes may be linked to the risk of falls.
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Adapted physical activity for subject with parkinson

disease: a case study
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Purpose: The study aims to evaluate the effects of an adapted

physical activity program on a woman with Parkinson’s. An 81-year-

old woman also presents with arrhythmic heart disease with episodes

of paroxysmal atrial fibrillation being treated, osteoporosis, and right

hip replacement.

Methods: The woman underwent a 3-month adapted physical activity

program, a 45-min program two/three times a week; the objectives of

the program were to increase joint mobility, muscle strength, static

and dynamic balance, motor coordination, and endurance. The subject

was evaluated at baseline and after 3 months of activity. The tests

performed were: Four Test Balance Scale (FTBS), Chair Stand Test

(CST), Timed Up and Go (TUG), evaluation of the range of motion

with the goniometer. At the end of the 3 months, in addition to the

functional tests mentioned above, the subject completed a question-

naire on the satisfaction of the proposed approach or protocol.

Results: The 3-month follow-up revealed improved right hip mobility

(85� to 90� flexion, 5� to 8� extension, 8� to 10� external rotation), on

the FTBS (for position standing in tandem at baseline: failure, at

follow up: 10 ’’), in Timed Up and Go (walking without a walker test

at baseline: failure, at follow up: 23 ’’) Finally, from the question-

naire, it emerged that the subject has acquired awareness of the

importance of physical exercise in her state of health and reported an

improvement in the quality of sleep in the days in which the activity

was practiced, and also a decrease in tremor until from the first

sessions.

Conclusions: The right amount of physical activity on a person with

Parkinson’s disease can slow the progression of the disease and its

symptoms. It was also observed that exercise participates in a better

emotional state of the subject, also improving the quality of life.
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in chronic non-communicable diseases: preliminary
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Ilenia Fracca1, Omar Piccinin2, Massimo Lanza2

Studio Prevenzione E Salute Di Fracca Dott.ssa Ilenia—Palestra
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Purpose. During the lockdown period caused by Sars-Cov-2, the

’’Palestra Della Salute‘‘ proposed adapted physical activity (APA)

online. The study main aim was to verify the feasibility of postural

online training in two subjects suffering from osteoporosis (OP) and

ankylosing spondylitis (SA). The second aim was to verify if this kind

of training was maintainable and effective.

Methods. We used questionnaires assessing the general state of

health (SF-36), the feeling of disability induced by the pathologies

(NDI, RDQ), the level of satisfaction of the physical activity

(PACES). Sit and reach, back scratch, lateral head flexion and arm

curl tests were adopted to measure flexibility and strength. Tracker

Online (https://physlets.org/tracker/) Orthotoolkit.com, Zoom, Excel

and Adobe Premiere have been adopted for the analysis of tests

images and data.

Results. Compliance at assessments and adherence to the training

sessions was 100%. No adverse events were registered. Both partic-

ipants reported a better feeling of general health (OP: SF-36 = 79.2%;

SA: SF-36 = 75.14%) and a lower perception of disability due to

problems cervical (OP: 12% PRE, 10% POST; SA: 14% PRE, 6%

POST) and lumbar (OP: 1/24 PRE, 0/24 POST; SA: 8/24 PRE, 4/24

POST). Furthermore, from this type of intervention, at the level of

joint mobility, flexibility and muscle strength, no worsening was

observed, but rather, several observable improvements at the scapu-

lohumeral joint level (OP: ? 1.87 cm and ? 3.70 cm; SA: ? 2.63 cm

and ? 1.13 cm) and arms strength (SA: ? 4 rep and ? 3 rep).

Conclusions. According to the study carried out APA online seems to

be feasible, safe and tolerable over time. This kind of methodology
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can be helpful to counteract inactivity. The distance tests execution

and analysis, however, must be preceded by training with specific

executive indications.
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Comparison between arterial blood gases, SPO2

and ORI in scuba diver with air breathing apparatus.

A pilot study
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Purpose: The conditions of hypoxia and hyperoxia represent two of

the problems to which a scuba diver is exposed. Hypoxia while diving

represents a potentially fatal event for the diver as it quickly leads to

the loss of brain functions and consequent loss of breathing control,

all in the absence of warning symptoms. However, hyperoxia in

immersion as well represents, a deadly event. Various diving tests

with blood gas analysis have been conducted. The pulse oximeter has

already been used to work on hypoxia [1,2]. In a non-invasive and

real-time way, SpO2 and ORi (Oxygen Reserve index) monitoring

could highlight the oxygen status of a diver while diving to avoid

hypo-hyperoxia.

Methods: The radial artery of one diver diver was cannulated, and

blood sampled during one dive at -15 m (at rest; at the bottom, after

15 min of pedaling on a scuba-bike; and at the end of the dive).

Arterial SaO2 and PO2 levels were measured using a point-of-care

blood gas analyzer. Two different marinized device for pulse

oximetry was applied to the diver, to measure heart rate, SpO2 and

ORi (with a forehead sensor inside a mask and through the use of a

special sensor inside a waterproof glove).

Results: The diver was normoxic before the dive. After pedaling, at

the time of the second sampling, the diver was slightly hyperoxic. On

the surface, as soon as he emerged, the diver was again normoxic.

SaO2 from sampling and SpO2 from pulse oximeter were comparable

in the sampling on the bottom. The increase in PaO2 on the bottom is

correlated with an increase in the ORi index during physical exercise

on the bottom. Even the ORi on the surface has normalized.

Conclusions: These preliminary results seem to confirm that SaO2

and SpO2 in immersion are comparable to avoid hypoxia, that ORi

can be used to get information on the diver’s initial hyperoxia, but

above all that it will be possible to use only non-invasive methods for

the study of hypoxia and hyperoxia in scuba divers. Future experi-

ments will try to standardize the method by increasing the number of

subjects investigated.
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in a case report in a different sprinting conditions: flat,

uphill, downhill and sand.
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Purpose: The aim of this case report was investigated sprints via

EMG of lower limbs (detecting quadriceps, hamstrings, and gluteus),

metabolic power and energy cost recalculated by EMG with an

innovative approach (Colli R. unpublished and Grassadonia G.

20,211) in different conditions: flat, uphill, downhill and sand, to

study possible differences.

Methods: Data were acquired in a collegiate athlete (25 years old,

mass 69.7 kg, height 170 cm) with GPS-IMU SpinItaly v2 and EMG

Myontec M-Body 3 resampled at 100 Hz. All sprints were performed

in ecological (field) conditions over 50 m. The slope of the uphill and

downhill terrain was the same (4.3� ± 0.4 &7.5% ± 0.7). Flat, uphill

and downhill all three had asphalt surface. EMG was normalized

respect to the peak value in CMJ, in accordance with Kyröläinen H.

et al. 20,052.

Results: In the flat sprint the metabolic power and energy cost were

50.19 ± 5.82 (W Kg-1) and 7.23 ± 3.24 (J m-1 kg-1) taking a time of

6.90’’, in the uphill 46.56 ± 4.37 and 7.38 ± 2.70 with 7.77’’ (D
12.61% than flat), in downhill 52.68 ± 2.98 and 7.10 ± 3.00 with

6.63’’(D -3.91% than flat), and in sand 46.62 ± 23.73 and 6.80 ± 2.51

with 7.16’’ (D 3.77% than flat). In the flat sprint the EMG was

93.98% ± 10.70, in the uphill 87.30% ± 8.03, in the downhill 98.57%

± 5.49, and in the sand 87.41% ± 6.86%. Regarding muscle distri-

bution, compared to the flat condition, our results are statistically

significant in quadriceps between flat and sand (p = 0.00 and d = 1.23)

and in the gluteus, between flat and other conditions (respectively p =

0.00 and d = 1.68 in uphill, p = 0.02 and d = 1.19 in downhill and p =

0.00 and d = 1.53 in sand).

Conclusions: These preliminary results indicate the importance of

studying surface changes during running, as temporal and mechano-

energetic changes can induce significant differences in the expression

of metabolic power, energy cost, and EMG.
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Effect of maximal strength training in a traumatic

brain injured young male: a case study
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Methods: A 26-years old male who suffered a traumatic brain injury

with consequent diffuse axonal damage at the age of 24 was included

in the study. Subject (height 175 cm, weight 84.5 kg) exhibits a left-

handed lower limb hemiplegia. Pre and post a 4-week training pro-

gram the following evaluations tests were performed: quadriceps

maximal voluntary contraction (MVC), rate of force development

(RFD), voluntary activation (VA), and potentiated twitch (Qtw,pot);

3-speed (80%, 100%, and 120% of self-selected speed) energy cost of

walking (Cw), functional tests such as: 6-min walking test (6-MWT),

time up and go test (TUG), and 3000 sit-to-stand test. Also, lower limbs

fat and lean mass were measured by means of DXA. The 4-week

program, performed 3 times a week, included MST added to the

standard training using a seated leg press with 4 sets of 4 repetitions at

* 90% of maximal strength of 1 RM and maximal intended velocity

in the concentric phase. MST was performed exclusively with the

hemiplegic leg, while quadriceps strength testing procedures were

performed on both, left and right legs.

Results: Hemiplegic, trained leg exhibited an increase in the fol-

lowing quadriceps strength parameters: MVC, ? 12.5%; RFD ?

35.8%; Qtw,pot, ? 18.4%, while no change was detected in VA. Non-

trained leg did not exhibit change in any variable. Energy cost of

walking greatly improved at each tested speed (-15.8%, -10%, -14%

respectively). Functional tests also improved: 6MWT, ? 18%, TUG -

2.1%, and 3000 sit-to-stand ? 29%. No changes in lower limbs fat and

lean mass were detected.

Conclusions: Data from this case study suggests that MST positively

affects strength components in the trained leg of a traumatic brain

injured young subject, but no crossover-effect has been detected on

the non-trained leg. However, most importantly seems that MST

performed exclusively with hemiplegic leg leads to great improve-

ment of Cw and functional tasks contributing to improve the quality

of life and independence of this individual.
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Purpose: The first fly in space has been in 1961, in 1969 the Apollo

11 mission landed on the Moon, from 1998 humans can live in the

space in the International Space Station but now the new goal is to

travel to Mars. The Mars mission will be of at least 1 year and half a

and the human physical reaction is unknown. Therefore, the question

of this review is to understand if humans are ready to fly to Mars from

a physical point of view.

Methods: A review of literature was performed. The results were

discussed narratively. Only English written manuscripts were inclu-

ded despite the Country of origin. Physical training was the main

inclusion criteria.

Results: A total of 31 studies concerning long-duration space travels

were analyzed. A total of 467 space travelers of both genders were

recruited in the study and they were from different Countries. Muscle

mass aerobic performance, flexibility and body mass were trained

with different methodologies, but from all the space travels, people

returned with compromised physical fitness functions.

Conclusions: The main finding is that, up to now, the technologies

and the training of space travelers are still not enough to prevent

muscle and bone loss, and a decrease in aerobic capacities and muscle

flexibility. Consequently, up to now, humans body is still not ready to

fly to Mars and come back to the Earth.
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Purpose: Trekking at high altitude represents an excellent ecological

model to deepen and understand the physiological acute response,

with possible translational insights for those disease characterized by

hypoxia. In addition, high altitude expeditions represent intriguing

field conditions to evaluate the dynamic interconnectedness of

physiological systems and sub-systems.

Methods: A multidisciplinary expedition at Monte Rosa (Alps, Italy)

has been set, from August 29 to September 2, 2021. The group of

expeditioners (15 healthy adults, 8 males and 7 females) will trek up

to 4,554 m of altitude (Capanna Margherita, the European highest

mountain hut). Several scholars of the University of Chieti, partnered
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with other Universities and private companies, designed the study.

The topics addressed will encompass environmental and exercise

physiology, oral medicine, myology, redox biology, microbiota,

ophthalmology, bioengineering, human nutrition, psychology, geol-

ogy, and climatology.

Results: We hypothesize that combined stressors of physical exercise

and altitude hypoxia will trigger acute cardiorespiratory and inflam-

matory response and a disruption in the multilayer interaction. These

responses may be revealed by both local, systemic and dynamic

biomarkers, linked to altered inter-tissue crosstalk and interlocking of

biological oscillators. The findings will be controlled by climate

condition, nutritional intake, and baseline status of participants.

Conclusions: A set of preliminary Results will be presented during

the conference, accounting for a multidisciplinary perspective for

defining the acute response to the environmental and physical stres-

sors. As altitude traveling has become popular in the last couple of

decades, original insights will be provided for both facing medical

emergent problems and allowing novel research possibilities.
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Purpose: Cerebral Palsy (CP) is a neurological disease caused by a

perinatal injury (1). Physical fatigue is a main limitation in this

population (2). The underlying neurophysiological mechanisms are

still debated (3). The aim of the study was to assess the contribution

of central and peripheral components of neuromuscular fatigue

(NMF) in young adults with CP and typically developing (TD) peers.

We hypothesized the neural drive to the muscle to be modified in CP,

exacerbating the level of central fatigue.

Methods: Participants performed six maximal isometric contractions

of the quadriceps muscle before- and after a dynamic leg-extension

exercise to exhaustion (TL). Central and peripheral components of

NMF were assessed via interpolated twitch technique. Maximal vol-

untary contractions (MVC), electrically evoked resting twitch (Qtw)

and voluntary muscle activation (VA) were calculated. During the

fatiguing test, metabolic and cardiovascular parameters were recor-

ded. TD subjects performed an additional session, this time exercising

with same workload of their CP-match (TLiso), allowing for addi-

tional comparisons.

Results: Preliminary Results of four CP-TD matches (8 subjects) are

discussed. MVC (CP: 323.6 ± 68.4, TD: 454.3 ± 18.8 N), VA (CP:

68.5 ± 15.8, TD: 79.4 ± 9.9%) and Qtw (CP: 127.8 ± 38.5, TD:

223.2 ± 91.6 N) pre-exercise values were lower in individuals with

CP. Peak single-leg exercise workload (CP: 34 ± 23, TD: 85 ±

21 W) and metabolic efficiency (CP: 2.7 ± 1.8, TD: 5.1 ± 1.1%)

were lower in CP group. Oxygen consumption (VO2) at rest and

during exercise was similar between groups. Time to exhaustion (CP:

861 ± 480, TD: 311 ± 117 s) was higher in participants with CP.

During TLiso session, TD participants did not exhaust within 30 min.

Fatigue-induced changes in MVC and Qtw were similar in CP and TD

in session TL (MVC: -23 and -19%; Qtw: -21 and -45%, respec-

tively), whereas VA was reduced only in CP group (CP: -8, TD: ?

3%). The same parameters did not change in TD after the TLiso

session.

Conclusions: Findings support our hypothesis. Individuals with CP

are weaker than TD peers and characterized by sub-optimal muscle

activation. Reduced metabolic efficiency might be explained by

muscle co-contractions and alterations in muscle properties. However,

when compared to TD, subjects with CP exercise for longer time at a

relative high intensity (3). This is likely due to an adaptation of their

neuromuscular system.
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Purpose: There is a lack of data regarding the stress and motivation

response in adolescent athletes during competitions. The athletic

performance can be highly influenced by stress rather than appro-

priate training, at this age. The aim of this investigation is to evaluate

the level of stress markers in adolescent rowers in different compe-

tition settings that might alter their stress status and performance.

Methods: Adolescent rowing athletes (12–18 years) have been tested

for determining saliva content of stress biomarkers, cortisol (C) and

testosterone (T), before and after competitions that have been per-

formed indoor and outdoor. Specifically samples have been taken in

the morning, before and after the race in 2 different settings: 1) an

indoor rowing competition with an ergometer, 2) an outdoor rowing

competition on boats.

Results: A general reduction in cortisol levels has been observed in

athletes right before the race both during indoor and outdoor per-

formances, while testosterone levels increased at the same time point

only before the boat competition and kept rising at the end of the race,

especially in those who reported a winning score. Significant differ-

ences have been found comparing the pre-race with early morning

data, and between indoor and outdoor data.

Conclusion: Despite the age differences among athletes might have

an influence on their hormone levels, these data suggest that rowing

athletes subjected to different kind of competitions show a different

stress and motivation response profile that might influence their

performance.
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Purpose: The early phase of explosive contractions is mainly

dependent on central mechanisms (e.g. motor unit recruitment and

firing rate). Nevertheless, it is unknown if repeated explosive iso-

metric contractions induce primarily central fatigue, as it is

reasonable to hypothesize (D’Emanuele et al. 2021). Thus we aimed

to characterize the central and peripheral fatigue caused by 100 purely

explosive, i.e. without a plateau phase, isometric contractions.

Methods: 30 physically active young adults performed 100 short (i.e.

\ 200 ms) maximally explosive isometric knee extensions inter-

spersed by 3 s of rest. High-density surface electromyographic (HD-

EMG) signals were recorded from the vastus medialis and lateralis

muscles. During the first (PRE) and last (POST) 10 contractions, we

calculated the rate of force development (RFD) over the first 50, 100,

and 150 ms of contractions. We also assessed the contractile and

EMG responses to electrically-evoked single and octet stimuli. Neural

efficacy was calculated as the ratio between octet-evoked and vol-

untary force during the first 50 ms of contraction.

Results: Voluntary RFD decreased by 12% at 50 ms and by and 6%

at 100 ms (all P values\0.01). The root mean square of RMG signal

(normalized to M-wave amplitude) decreased by around 20% in all

time intervals from 0 to 150 ms (all P values\ 0.001); muscle fiber

conduction velocity (normalized to M-wave conduction velocity)

decreased by 2.5% at 100 and 150 ms (P\0.05). Neural efficacy also

declined by 15% (P \ 0.01). Unexpectedly, some of the metrics

related to peripheral function increased. Indeed, the RFD in the first

50 ms of the electrically-evoked octet increased by 3% (P\0.01) and

the amplitude and conduction velocity of the M-wave increased by

7% (P\ 0.05).

Conclusions: Repeated explosive contractions decreased the neural

efficacy. In the absence of unequivocal marks of peripheral fatigue,

the impairment in explosive capacity has been primarily driven by

central fatigue.
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Purpose: Excessively increased training volume and/or intensity and

competition can lead to the development of overtraining syndrome,

causing a performance decrement in athletes. Thus, tracking indi-

vidual response to exercise intensity is crucial for establishing

appropriate recovery strategies.

Methods: Here we assessed the exercise intensity-dependent vari-

ability of stress response biomarkers, namely cortisol (C), testosterone

(T), sIgA and advanced oxidation protein products (AOPP), in saliva

samples of teenage male water polo players. Saliva was collected

using specific devices on a day of training match (T1) and a day of

competitive match (T2), at morning, before and after match. Salivary

protein content was quantified in order to take into account different

salivary flow rate and normalize the concentrations of stress

biomarkers. Non-parametric Kruskal Wallis test and Mann–Whitney

U test were used for comparison of the three data sets and the two-by-

two comparisons between groups. The Spearman correlation test was

applied.

Results: Cortisol/proteins and testosterone/proteins concentrations

decreased throughout day T1, while increased throughout day T2. The

highest values were measured after match on day T2. sIgA/proteins

and AOPP/proteins concentrations increased throughout both days

and were higher after T2 match than T1 one. Significant differences

between concentrations of different biomarkers recorded on T1 and

T2 were found only for AOPP, suggesting an increased oxidative

stress after match on day T2. T:C ratio after match on day T2 was

lower than that at morning, indicating an increased catabolic response

after competitive match. A highly significant positive correlation was

found between Cortisol/Proteins and Testosterone as well as IgA/

Proteins on day T1, and between Cortisol/Proteins and AOPP on day

T2.

Conclusion: Our findings confirm the usefulness of saliva testing as

non-invasive way for monitoring the individual response to changes

in exercise intensity in teenage elite water polo players.
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Background: Physiological sex influences the autonomic adjustments

to exercise. In women, metaboreflex isolation result in attenuated

increase in blood pressure (BP) and sympathetic activity then men.

Since exercise-induced metabolites accumulation is paramount when

assessing metaboreflex-mediated responses, previous studies that

utilised a percentage of maximal voluntary contraction for intensity

prescription may have resulted in confounding findings.

Purpose: The aim of the study was to investigate whether the auto-

nomic responses to post-exercise metaboreflex isolation are
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influenced by sex when exercise intensity is matched based on critical

metabolic intensity. A secondary aim was to explore the potential of

using the high-frequency (HF) power component of heart rate vari-

ability (HRV), calculated from the time–frequency method, to assess

the cardiac autonomic response to metaboreflex isolation.

Methods: Eighteen subjects (8 men/10 women) performed two

identical exercise bouts consisting in 300 s of intermittent (3 s on/2 s

off) isometric knee-extension at 110% of the previously determined

critical force (CF). At the end of the exercise bout, recovery was

performed either with (PECO) or without (CON) suprasystolic cir-

culatory occlusion of the exercised limb. Central hemodynamics and

blood pressure were continuously recorded throughout the trial.

Cardiac autonomic responses were assessed by HRV, and blood

pressure variability (BPV). Data were analysed using three-way

ANOVA.

Results: In PECO the same mean arterial pressure (MAP) was

achieved (men:107 ± 7, women:99 ± 8 mmHg, p(sex vs.session) =

0.762), men presented an overall increased total peripheral resistances

(TPR) (men:1.3 ± 0.4, women:1.1 ± 0.3 mmHg•s/ml, p(sex) =

0.040), while women presented a HR-driven adjustment (men:77 ±

10, women:94 ± 19 bpm, p(time vs.sex) \ 0.001). However, no

significant sex differences were found in any of the calculated HRV

and BPV indices in response to metaboreflex isolation (p(sex

vs.session)[0.05) between men and women. Significant differences

were found in MAP, HRV, and BPV between sessions (p(sex

vs.session)\0.05), indicating successful metaboreflex isolation. The

correlation test between RMSSD and HF showed a significant posi-

tive relationship (CON: r = 0.72 p = 0.016, PECO: r = 0.88 p \
0.001).

Conclusion: These findings suggest that the autonomic responses to

metaboreflex isolation are similar in men and women, even though

the strategy to accomplish these adjustments may be different.
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Purpose: Rating of perceived exertion (RPE) scale (6–20) is used to

prescribe prolonged aerobic steady-state exercise (SSE) intensity due

to its correlations with physiological indicators of exercise intensity

(e.g., oxygen uptake [VO2] or heart rate [HR]), which were found

during graded exercise tests (GXT). This study aims to verify if a) the

associations between RPE and HR or VO2 derived from GXTs are

valid during SSEs and b) SSE intensity and duration affect these

associations.

Methods: Eight healthy and physically active males (22.6 ± 1.2

years) were enrolled. On the first day, pre-exercise and maximal HR

and VO2 were measured during 20-min standing and a GXT. In the

following 4 days, SSEs were performed by running at 60% and 80%

of HRR for 15 and 45 min (random order). Post-SSE maximal HR

and VO2 were assessed after SSEs. HR and VO2 of GXTs (last 30 s

of each 1-min stage) and SSEs (last 5 min of each SSE) were con-

verted into percentages of the reserves (HRR and VO2R) using pre-

exercise and, respectively, maximal and post-SSE maximal values.

Individual linear regressions (ILR) were performed between GXTs’

RPE (recorded 15 s before the end of each stage—dependent vari-

able) and %VO2R or %HRR (independent variables). Then, RPEs

corresponding to SSE %HRR (RPEhrr) and %VO2R (RPEvo2r) were

predicted using GXT’s ILRs. For each relation (RPE-%HRR and

RPE-%VO2R), a 3-way RM-ANOVA (a = 0.025) was used to assess

if RPE was affected by exercise Modality (RPE recorded during SSE

[RPEsse] or GXT-predicted), Intensity (60% or 80% HRR) and

Duration (15 or 45 min).

Results: RPEsse and RPEhrr were not different (no significant effect

of Modality or its interactions with SSE Intensity and Duration).

When RPEsse was compared with RPEvo2r, Modality or its inter-

actions with Intensity or Intensity x Duration were not significant,

whereas the Modality x Duration interaction was significant (p =

0.020). RPEsse did not change (mean difference [MD] = -1.4 ± 1.8, p

= 0.054) from SSE of 15 (12.1 ± 2.0) to 45 (13.5 ± 2.1) min, while

RPEvo2r decreased significantly (MD = 1.3 ± 1.5, p = 0.022) from

SSE of 15 (13.7 ± 3.2) to 45 (12.4 ± 2.8) min. This yielded a

dissociation between RPEsse and RPEvo2r, with RPEsse lower at

15-min SSE (MD = -1.6 ± 3.0) and higher at 45-min SSE (MD = 1.1

± 2.8) compared to RPEvo2r.

Conclusions: When SSE intensity is prescribed using %HRR, GXTs’

RPE-%VO2R associations may under- or over-estimate SSE intensity

(VO2R), whereas GXTs’ RPE-%HRR associations seem to be pre-

served during SSE.
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Purpose. Skeletal muscle blood flow (BF) is precisely matched to

energy demand at rest and during exercise through the modulation of

vascular conductance (VC) by constantly balancing sympathetic

vasoconstriction and metabolic vasodilation. The current under-

standing of how the control mechanisms differ between the sexes in

controlling skeletal muscle BF is limited and suggests that muscle

sympathetic nerve activity (MSNA) is lower in young females than

males and that it correlates to peripheral VC in males only, suggesting

blunted transduction of sympathetic activity into vasoconstriction in

females. However, most evidence comes from studies where sym-

pathetic vasoconstriction has been investigated independently and

where the effects of metabolic vasodilation were not accounted for.

This study assessed whether sympathetic restraining of vasodilation is

likewise blunted in young females than males.

Methods. 12 males (age 25.7 ± 3.6 yo) and 13 females (age 23.0 ±

2.5 yo) underwent VC and brachial artery (BA) flow-mediated

vasodilation (FMD) assessment after a 5-min forearm circulatory

occlusion, not preceded or preceded by a 3-min cold pressor test-

mediated acute sympathetic activation (SYMP). Beat-by-beat brachial

BF, mean arterial pressure, and BA diameter within 90 s after the cuff

release were collected to assess percent BA FMD and cumulative arm

VC increase.

Results. BA baseline diameter and baseline VC were 20.4% and

36.6% higher in males than females, respectively. BA FMD without

SYMP was higher (4.96 ± 2.07 vs 7.26 ± 2.36%; p = 0.001) in

females than males, but similar (3.61 ± 1.99 vs 4.96 ± 1.88%; p =

0.23) during SYMP, which blunted FMD more in females (-1.35 ±

1.08 vs -2.34 ± 1.08%; p = 0.03). However, any sex differences

disappeared by normalizing for baseline BA diameter and shear rate.

Regardless of SYMP, cumulative VC increases were always higher (p

\ 0.001) in males than females when expressed in absolute values,

but similar (p = 0.98) between sexes when normalized for baseline

VC. Thus, SYMP blunted the %VC increase similarly (-16.4 K ±

6.9 K vs -16.4 K ± 8.8 K %; p = 0.98) between sexes.

Conclusions. This data show the artery and body size accounting for

sex differences, but not evident sex differences on neurovascular

modulation when VC is assessed dynamically. Indeed, any lower

sympathetic vasoconstriction in females may be associated with rel-

atively reduced shear rate and vasodilation function, resulting in

similar effects on VC than males.
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Sex differences in the TMS-induced relaxation rates

of unfatigued and fatigued knee extensors

Chiara Barbi1, Massimo Venturelli2, Gaia Giuriato2, Fabio
Laginestra2, Camilla Martignon2, Federico Schena2, Gianluca
Vernillo3
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Purpose: Muscle relaxation rate (mRR) refers to the speed at which

muscle fibers relax after a contraction. The assessment of the tran-

scranial magnetic stimulation (TMS)-induced mRR is an indicator of

muscle relaxation proprieties [1] and reveals changes with fatigue [1].

Sex differences in mRR were studied for the elbow flexors, showing a

faster mRR in men than in women [1]. However, it has not been

reported for the knee extensors (KE). It is possible that mRR behaves

differently for KE since KE presents different somatotopic organi-

zation and recruitment thresholds, functional role, as well as

neuromuscular aspects [1]. Hence, this study evaluated the sex-related

differences in TMS-induced mRR in unfatigued and fatigued KE.

Methods: Peak mRR (pmRR) was assessed with TMS during maxi-

mal voluntary isometric contractions (MVICs) in 10 men and 12

women before (PRE), after (POST) a 2-min sustained MVIC, and 4

more times within 8 min of recovery. pmRR was determined from the

decrease in KE force during the TMS-induced silent period and cal-

culated as the negative slope over a 10-ms interval (5 ms either side

of the steepest instantaneous slope) and normalized to the total force

(voluntary plus evoked) prior to the silent period.

Results: Men were stronger than women (577 ± 119 vs. 366 ± 79 N;

P \ 0.001) and MVIC declined for men and women at POST (P \
0.001). The relative reduction was similar (26 ± 10% vs. 27 ± 7% of

PRE values; P = 0.743). At 8 min recovery, MVIC similarly recov-

ered for men and women (89 ± 11% vs. 93 ± 11%; P = 0.491). At

PRE, absolute (-7412 ± 1806 vs. -3956 ± 987 N/s; P \ 0.001) and

normalized (-13 ± 1 vs. -11 ± 2 s-1; P = 0.005) mRR were faster for

men than women. At POST, absolute and relative pmRR declined for

both sexes (P\0.001), but more so for men than women (Absolute:

13 ± 6% vs. 20 ± 12%; P = 0.030; Relative: 44 ± 21% vs. 60 ± 24%;

P = 0.010). At 8 min recovery, absolute and relative pmRR similarly

recovered for men and women (P C 0.548).

Conclusions: Men had faster mRRs prior to fatigue and slowed more

after the fatiguing task than women. It is hypothesized that these

results are due to a different distribution of fiber types in men and

women KE, with more fast twitch fibers in men [2]. Indeed, when

compared to slow-twitch fibers, fast-twitch fibers present a faster KE

mRR [3], as well as higher muscle glycolytic enzyme activities and

lower oxidative capacity [2], which makes them less fatigue-resistant.

References

1. Vernillo G. et al. (2021), Use of transcranial magnetic stimulation

to assess relaxation rates in unfatigued and fatigued knee-

extensor muscles. Exp Brain Res, 239(1): p. 205–216.

2. Haizlip, K.M. et al. (2015), Sex-based differences in skeletal

muscle kinetics and fiber-type composition. Physiology

(Bethesda), 30(1): p. 30–9.

3. Wiles, C.M., et al. (1979), Relaxation rate of constituent muscle-

fibre types in human quadriceps. Clin Sci (Lond), 56(1):

p. 47–52.

Sport Sci Health (2021) 17:1–137 121

123



269

The effect of prior exercise involving central motor

drive on subsequent high-intensity knee-extensors
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Purpose: Endurance performance and neuromuscular fatigue devel-

opment are affected by a plethora of central and peripheral factors.

Moreover, a complex interaction of feedforward (e.g., corollary dis-

charge) and feedback mechanisms contribute to the achievement of

the sensory tolerance limit, ultimately limiting exercise tolerance. The

aim of this study was to determine whether the involvement of central

motor drive during fatiguing exercise plays a role on the subsequent

endurance exercise performance and fatigue development.

Methods: Nine healthy young males completed 3 single-leg knee

extension dynamic time to exhaustion (TTE) tests at 80% of the peak

power output on 3 different days. While in one visit the subjects only

performed the dynamic fatiguing task (CON), on the other two

occasions fatigue was pre-induced on the exercising leg either by

voluntary (VOL) or electrically-evoked (EVO) isometric contractions

at * 20% maximal voluntary contraction (MVC). Neuromuscular

fatigue was assessed via MVC, voluntary activation (VA), quadriceps

potentiated twitch force (Qtw,pot), performed pre-post exercise, but

also after every minute of the pre-fatiguing protocol. The two pre-

fatiguing protocols were matched for peripheral fatigue development

and stopped when Qtw,pot declined by * 35%. Corticospinal

excitability was also assessed pre-post exercise while electromyog-

raphy, hemodynamic, ventilatory, and perceptual responses were

recorded during exercise.

Results: TTE was significantly shorter in EVO (4.4 ± 1.4 min) and

VOL (4.7 ± 1.6 min) compared to CON (11.2 ± 3.7 min) (p\0.01).

No difference in TTE was found between VOL and EVO (p[0.05).

DQtw,pot (EVO: -59 ± 7%, VOL: -55 ± 14%, CON: -61 ± 9%, p[
0.05) and DVA (EVO: -9 ± 7%, VOL: -8 ± 5%, CON: -7 ± 5%, p[
0.05) at the end of the dynamic task were not different between

conditions. DMVC was lower in CON compared to the both the pre-

fatigue conditions (EVO: -45 ± 8%, VOL: -44 ± 8%, CON: -53 ±

8%, p\0.05). Rate of perceived exertion was higher (p\0.05) at the

beginning of the dynamic task in VOL (12.2 ± 1.0) than EVO (10.6 ±

1.7) and CON (6.8 ± 0.8), with no difference at exhaustion between

conditions (p[ 0.05).

Conclusions: Our Results suggest that the involvement of central

motor drive during prior exercise play a negligible role on the sub-

sequent high-intensity endurance performance. Also, these findings

support the importance of the peripheral fatigue threshold in

achieving the sensory tolerance limit and determining exercise

tolerance.
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Purpose: The aim of the present study was to assess the physiological

response to different warm-up protocols before, during and after a

dynamic apnoea performance. We compared the traditional approach,

which includes a series of short-mid dives in water (WET warm-up),

with a more recent strategy, that consists in exercises performed

exclusively outside the water (DRY warm-up).

Methods: Nine freedivers were tested in two different sessions, with

the two warm-up protocols executed before a 75 m of dynamic

apnoea with fins. Heart rate variability and baroreflex sensitivity were

recorded to evaluate the cardiac autonomic control, haemoglobin

concentrations for evaluating the effect of spleen contraction, blood

lactate levels to quantify the intensity of physical effort and the

recovery process. To quantify the individuals’ perception of the

physical demand we collected the rate of perceived exertion.

Results: DRY exercises exhibited lower lactate level after the warm-

up (1.93 vs. 2.60 mmol/L, P = 0.006), higher autonomic parameters

and higher bradycardia during the subsequent dynamic apnoea in

comparison to WET protocol. We found a significant correlation

between the lactate produced after WET warm-up and the duration of

the successive dynamic apnoea, indicating that higher lactate level

could reduce the diving performance (72 vs. 70 s, P = 0.028). The

haemoglobin concentration and the rate of perceived exertion were

not significantly different between protocols.

Conclusions: Before the dynamic apnoea performance, the use of the

DRY warm-up seems to be a better strategy respect to the WET

warm-up since it induces a more pronounced diving response, avoids

lactate accumulation pre-apnoea, and reduces the time needed to

complete the dive. Finally, the rating of perceived exertion, widely

used in many sports, should be well examined and appropriate scales

for apnoea disciplines should be developed.
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Are muscle and tendon ‘‘Sensitive’’ to the direction

of a mechanical stimulus? Adaptations to moderate-

load concentric vs. eccentric training in young

and older men
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Aim: Resistance training (RT) is known to counteract negative age-

related changes in both muscle and tendon tissue. Moderate eccentric

(ECC) loading has been advocated as an efficient way to achieve

increases in muscle mass and tendon mechanical properties. Indeed,

isolated ECC contractions are metabolically less demanding; thus,

may be more suitable for older populations. However, whether sub-

maximal (60% 1RM) concentric (CON) or ECC contractions differ in

their effectiveness is relatively unknown This study aimed to establish

the time course of muscle and tendon adaptations to submaximal

CON and ECC RT.

Methods: 20 healthy young (24.5 ± 5.1years) and 17 older males

(68.1 ± 2.4years) were randomly allocated to either leg-press based

isolated CON or ECC RT which took place 3/week for 8 weeks.

Patellar tendon biomechanical properties, vastus lateralis (VL) muscle

morphology and architecture, and maximal voluntary contraction

were assessed every 2 weeks, quadriceps and VL muscle volume

every 4 weeks.

Results: Positive changes in tendon Young’s modulus were observed

after 4 weeks in all groups. Since then, adaptations in young males

plateaued, whereas they continued to increase in older males, sug-

gesting a dampened rate of tendon remodelling with age. However,

both CON and ECC presented similar overall changes in tendon

Young’s modulus, in all groups. Muscle hypertrophy and strength

increases were similar between CON and ECC in all groups.

Nonetheless, contraction-specific adaptations were observed for

pennation angle (i.e., greater increases after CON compared to ECC)

and fascicle length (i.e., greater increases after ECC compared to

CON).

Conclusions: Tendon mechanical properties respond equally to CON

and ECC RET in both young and elderly groups, suggesting that the

patellar tendon may be blind to the loading modality used. However,

it may require a longer period for the elderly tendon to fully adapt;

albeit this may be due to a lower starting point. Noteworthy, muscle

and tendon adaptations appeared to occur in synergy; presumably to

maintain the efficacy of the muscle–tendon unit. On a practical per-

spective, considering the characteristics of ECC loading modality

(greater load imposed at a lower metabolic cost), and the greater early

hypertrophic responses than of concentric training, moderate-intensity

ECC exercise can be recognised as a very efficient training modality

for counteract the loss of muscle mass in older individuals.
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Use of heart rate variability during an incremental test,

for the evaluation of baroceptor and respiratory

activity
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Purpose: The use of HRV heart rate variability has long been used as

a reliable tool for measuring and consequently evaluating the state of

activity of the central nervous system. But while all most of the

studies have focused on the assessment of HRV in a resting state, little

is known about the potential of this investigation on subjects during

training. In this preliminary study we wanted to investigate how to use

the parameters deriving from the ’’frequency domain‘‘ to identify the

activity of baroreceptors Mayer Waves (MW) during an incremental

test and the consequent interaction with the respiratory system. Mayer

Waves can be defined as arterial blood pressure (AP) oscillations at

frequencies slower than respiratory rate and which show significant

association with efferent sympathetic nervous activity (ANS).

Methods: Ten male subjects with good training experience performed

an incremental test on a cycle ergometer, the protocol provided for

6 min at 80 watts as a warm-up and subsequent increases of 40 watts

every 4 min until exhaustion. The heart rate was measured with the

Polar H10 belt and subsequently downloaded in R-R format from the

Polar Flow web application. The time domain data were processed by

analyzing each single predicted fraction with Kubios 3.4.1 software.

Results: In this preliminary study we found an activation of MW

between 0.08 and 0.2 Hz at submaximal exercise intensities up to

85% of maximal heart rate. The respiratory frequencies are instead

very individual, not giving statistically significant results.

Conclusion: The appearance of MW indicates a response activity of

the peripheral vascular system in response to physical exercise, at

intensities close to the maximum the MW gradually disappear. The

analysis of AP adaptation capacity could be used as an individual

training parameter. The analysis of respiratory rates can instead be

useful for assessing the effectiveness of the respiratory action and the

impact this has on the fatigue of the ANS system.
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Behaviour of eye movements in a targeting task:

the basketball free throw
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Purpose. In targeting tasks, the function of the gaze behaviour and

attention system is to locate a target in space and control the aiming of

an object to a specific target area. In these tasks an object is pushed

with the hands or feet away from the body in an aiming movement

toward a target (Vickers, 2007). Accuracy and consistency in per-

formance are the ultimate goal of the task. The aim of the present

study was to investigate the effective role of gaze behaviour during

the execution of basketball free throw.

Methods. 24 basketball players (21.04 ± 3.1 years), subdivided in 12

experts (E) and 12 near-experts (NE) were involved in the study.

Participants wore an eye-tracker (EyeLink II), and an inertial sensor

(Cometa Systems, Italy) placed on their throwing hand, for both eye

and hand movements recording. They stand in a basketball field,

behind the free-throw line, and shoots a ball into a hoop of 45 cm

located at a height of 3.05 m from the floor. Response accuracy and

gaze behaviour were recorded for analysis.
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Results. There was no significant difference between the E (67%) and

NE (70%) for response accuracy (p = 0.63). The free throw duration

was shorter in NE than E group (2658 vs. 2990 ms; p = 0.002).

Regarding gaze behaviour, E made more microsaccades (0.98 vs. 0.47

n�/sec; p\0.001) and less saccades (2.42 vs. 2.95 n�/sec; p = 0.009)

than NE. Moreover, microsaccade and saccade durations were higher

in E, meanwhile saccade and microsaccade peak velocities exhibited

higher values in NE group. Finally, the angular distributions of sac-

cade and microsaccade directions have not shown significant

differences between groups (p[ 0.05).

Conclusions. The different subtle eye movements found between E

versus NE group during an aiming task did not show a direct effect on

performance accuracy. These results suggest that the high variability

associated with this skill (Button et al., 2003) could be not directly

influenced by the athletes visual search strategy (Piras et al., 2020).
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Purpose: Based on theory and experiments conducted in hyperbaric

chambers, arterial PO2 and PCO2 in breath-hold (BH) divers pro-

gressively increase during descent. While at depth, due to metabolic

O2 consumption, PCO2 continues to rise while PO2 falls [1, 2].

However, new findings during in-water BH diving have demonstrated

that (1)PCO2 at maximum depth is highly variable; (2) PO2 does not

consistently rise in all subjects and in some individuals may remain at

concerning low levels [3, 4]. Further experiments were then con-

ducted at different depths while evaluating cerebral perfusion.

Methods: the radial artery of 6 well-trained BH divers was cannu-

lated, and blood sampled during breath BH dives at -15 m and -42 m

(at rest; immediately before the dive; at the bottom; and at the end of

the dive, before the resumption of breathing). Arterial PO2 and PCO2

levels were measured using a point-of-care blood gas analyzer. A

marinized NIRS apparatus was applied to the forehead to measure

heart rate, cerebral volume and cerebral blood oxygen saturation.

Results: At -15 m, one subject demonstrated a rise in arterial PO2 as

expected (235.6 mmHg) and one a slight rise at depth (155.4 mmHg).

Surprisingly, the remaining subjects showed a nonsignificant PaO2

rise. Hypoxemia was detected at the end of the dive in all the subjects

– slightly blunted in the subject hyperoxemic at the bottom. Similarly,

only one subject showed high arterial PO2 at -42 m while the others

showed less extreme values. All the subjects except one were

hypoxemic at the surface. Arterial PCO2 showed slighter variations,

with similar trends across the two depths. NIRS confirmed brady-

cardia and cerebral blood volume reduction during the dives, with

significant drops in cerebral oxygen saturation, especially in the -

42 m dive.

Conclusions: These preliminary Results seem to confirm that a non-

negligible amount of subjects manifest normoxemia at depth, result-

ing in hypoxemia while resurfacing and important changes in cerebral

hemodynamics and blood oxygen saturation. Further experiment will

explore the mechanisms underlying the normoxemic paradox at

depth, potentially originating from lung atelectasis.
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of age and protocol

Massimo Teso1, Luca Ferrari1, Gianluca Bochicchio1, Tobia
Bertuzzo1, Amedeo Benedetti1, Alessandro Colosio2, Silvia Pogliaghi1
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A supposedly high acute cardiovascular stress during resistance

exercise (e.g. squat) discourages the use of this training modality in

ageing adults. Moreover, protocols involving high fractions of 1

repetition maximum (%1RM) are typically avoided to minimize

cardiovascular stress.

Purpose: To quantify the cardiovascular stress during squat exercise

in relation to participant’s age and training intensity.

Methods: 8 Middle-age (MA, 4 females, 50 ± 6 years) and 16 young

(Y, 8 females, 26 ± 2 years) participants performed: indirect 1-RM

determination in squat; a low-intensity (SPlow, 55%1RM, 12 repe-

titions, 3 series) and a high-intensity (SPhigh, 80%1RM, 5 repetitions,

5 series) squat protocol. During the exercise phase in both protocols

we measured average HR (K5, Cosmed), systolic (SBP) and diastolic

blood pressure (DBP) (Tango blood pressure monitor, Suntech);

moreover, we expressed HR as % of the previously determined

maximal value and calculated rate-pressure product (RPP). Data were

compared with t-test and two-way ANOVA (protocols and age-

group).

Results: 1RM was significantly lower in MA (76 ± 26 vs 94 ± 41 kg,

p\ 0.001). HR was significantly lower in MA (136 ± 18 vs 153 ±

13 bpm, main effect of age p = 0.008) with no differences among

protocols for both age groups (main effect of protocol p = 0.08). For

both age groups (p = 0.08) and both intensities (p = 0.16), HR rep-

resented a comparable fraction of the maximal value (overall mean
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MA 78 ± 8 vs Y 83 ± 8%HRmax, indicative of a vigorous intensity).

DBP was significantly higher in MA (84 ± 13 vs 63.0 ± 10 mmHg,

main effect of age p\ 0.001), with no main effect of protocol (p =

0.608). No differences were detected in either SBP (overall average

155 ± 5 mmHg) or RPP (overall average 22,493 ± 4463 bpm mmHg,

indicative of an intermediate hemodynamic response) in relation to

either age group (p = 0.795 and 0.118 for SBP and RPP, respectively)

or protocol (p = 0.402 and 0.257 for SBP and RPP, respectively).

Conclusion: In middle-age and young individuals alike, squat exer-

cises of either low or high intensity are associated with a similar

cardiovascular response. Individuals of both sexes with a healthy

blood pressure display hemodynamic responses that are comparable

to those of a vigorous aerobic exercise; these responses can be clas-

sified as intermediate, based on RPP.
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A balance matter: postural differences determined

by the exposure to neutral and negative stimuli
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Purpose. The current study proposes a new attitude measurement

technique based on postural reactions determined by the exposure to

stimuli with a clear affective tonality. We hypothesize that people will

change their baropodometric (weight distribution between heel, first

and fifth metatarsal heads) and stabilometric parameters (sway sur-

face Centre of Pressure [CoP], sway length CoP, Length as Function

of Surface ratio [LFS], displacement of CoP on the Y axis, sway

frequency of the Y axis, maximum speed of CoP displacement) in

front of neutral and negative images.

Methods. Eighty-three adult participants were involved in the data

collection. Each participant was invited to remove the shoes and step

on the platform (Podata, Chinesport S.P.A., Udine, Italy), distanced

3 m from a screen, and to undergo a baropodometric and stabilo-

metric exam of 1 min. Five conditions were created, each one lasting

20 s: baseline open eyes, baseline closed eyes, visual target (red point

on the screen), neutral stimulus on the screen, negative stimulus on

the screen (the last two conditions were randomized).

Results. A repeated measures MANOVA (baseline open eyes vs.

baseline closed eyes vs. visual target vs. neutral stimulus vs. negative

stimulus) was implemented to detect differences across the five

conditions. The preliminary results showed that there was a difference

among conditions concerning the weight distribution on the heels

(F328,4 = 3.23, p\0.05), the sway length CoP (F328,4 = 31.71, p\
0.001), the sway surface CoP (F328,4 = 11.07, p \ 0.001), dis-

placement of center of pressure on the Y axis (F328,4 = 7.87, p \
0.001), LFS (F328,4 = 8.34, p\0.001), and sway frequency on the Y

axis (F328,4 = 3.39, p \ 0.001). No difference was detected on

maximum speed of CoP displacement.

Conclusion. Differences in baropodometric and stabilometric

parameters were found in the neutral and negative conditions, indi-

cating that posture might change in relation to visual stimuli. Our

findings can open new scenarios concerning attitude measurement.
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Purpose: Measurements of postural system are critical for figuring

out predictors of performance, evaluate musculoskeletal injuries and

estimate the effectiveness of physical training and rehabilitation

treatments. The present study has the specific purpose of determining

the measures to be taken to appraise an individual’s behaviour at

different conditions of instability.

Methods: The proposed approach allows us to investigate the antic-

ipatory strategies that people apply when asked to release a sphere

while maintaining postural control on different proprioceptive boards.

To capture these strategies, Center of Pressure (CoP) migration and

the anticipatory postural adjustments (APAs) parameters were

recorded and analyzed. Healthy people and individuals that have

undergone anterior cruciate ligament (ACL) reconstruction, are

compared in their ability to cope with eight experimental conditions

presenting different levels of instability, from a low-level to a high-

level balance task difficulty.

Results: preliminary results show that, when the tasks were the

easiest ones, the ACL group presented the tendency to anticipate

more the action when compared to the control group, as expressed by

the early detection of the APA onset.

Conclusions: For the two groups different motor strategies emerged:

in action anticipation ACL group showed an early onset for com-

pensating the inability to quickly detect sudden changes in muscle

length due to the muscle damage suggesting a specific training

interventions.
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a systematic review
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Purpose: While postural control (PC) assessment is a way to detect

those who are susceptible to injuries (e.g., risk of fall), circadian

rhythm may change the result of the measurement. That is, physical

and mental functions are altered in accordance with the time of day;

thus, it is expected individuals experience optimal PC at a specific

time of day (1). However, there are contradictory results surrounding

this issue in the literature. Similarly, sleep deprivation can alter PC.

Specifically, a decrease in normal sleep period and an increase in time

of wakefulness may result in a reduction in cognitive function, which

in turn can lead to difficulty in maintaining PC. However, the

mechanism underlying this process is not well understood. Whereas

PC measurement is widely used to detect neuromuscular deficits in

addition to specifying sleepiness, which can help to prevent occupa-

tional accidents, there is no systematic review in the literature to

critically assess the relevant studies to comprehensively understand

the effect of circadian rhythm and sleep loss on PC; hence, the aim of

the study was to systematically review the studies to understand the

effect of circadian rhythm and sleep loss on PC.

Method: This systematic review was carried out based on the

PRISMA statement (2) in which PubMed, Web of Science, Scopus,

and Embase were used to detect relevant studies. Only studies that

examined the effect of time of day and/or sleep loss on postural

control among healthy individuals were included in this systematic

review.

Results: Forty-nine studies (1296 healthy participants) were included

in accordance with the inclusion and exclusion criteria. Both circa-

dian rhythm and sleep loss had a significant effect on postural control;

however, there are contradictory results for optimal postural control in

regard to time of day. In terms of sleep loss, all studies reported that

sleep deprivation worsens postural control.

Conclusion: This systematic review revealed a negative and mean-

ingful effect of sleep deprivation on PC. Time of day was also

determined as a contributory factor that can lead to changes in PC.

Hence, it is suggested that clinicians and researchers consider both

factors when measuring PC.

References
1.Gribble PA, Tucker WS, White PA. Time-of-day influences on

static and dynamic postural control. Journal of athletic training.

2007;42(1):35.

2.Moher D, Shamseer L, Clarke M, Ghersi D, Liberati A, Petti-

crew M, et al. Preferred reporting items for systematic review and

meta-analysis protocols (PRISMA-P) 2015 statement. Systematic

reviews. 2015;4(1):1–9.

EXERCISE and SPORT PSICOLOGY.

279

Detection of cognitive differences between rowing

athletes and sport practitioners by using big five test

Riccardo Sorrentino1, Valerio Caruso2, Rosa Angela Fabio3, Debora
Di Mauro1
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Purpouse: Cognitive analysis of high-level athletes has always been

an interesting topic about sport psychology. The aim of this study was

to assess cognitive differences between Rowing athletes (RA) and

Sport Practitioners (SP) by using Big Five Questionnaire Test (BFQ).

Methods: Thirty-one RA, representing the case group, and thirty SP,

representing the control group, were asked to complete the BFQ. Both

RA and SP groups have been selected randomly from a population,

respectively, of several rowing Sicily sport clubs and several Sport

Science classes of University of Messina. Due to COVID-19 pan-

demic event, BFQ was transposed electronically, with an additional

file describing all the procedures and examples about the test. Each

participant signed a informed consent explaining aim and duties of the

research.

Results: Results were assessed with test- t for independent samples

with an additional Holm- Bonferroni correction test. SPSS version 20.

was used to manage data and tests. Results showed how RA present

significative differences than SP, on Energy (p \ 0.0006), Consci-

entiousness (p = 0.01), Dominance (p \ 0.03). On the contrary, SP

scored higher on Agreeableness (p \ 0.05) and Cooperation (p =

0.01). No differences were registered on the other scales.

Conclusions: From results emerges a precise description of high-level

athletes, in this case rowers. It is possible claiming that, as suggested

from previous studies, that there are cognitive traits characterizing

high level athletes. Despite BFQ it is not a gold standard method for

psychological assessment, however it remains a valid tool to seek for

cognitive differences, in this case between RA and SP.
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Purpose: A high self-efficacy (SE) is beneficial to sport performance

and knowing its correlates may identify targets to increase self-effi-

cacy in athletes. The aim of this study was to test the hypotheses that

SE is associated with high levels of both objective and perceived

physical ability in football players.

Methods: Before the tests of physical ability, 17 male amateur

football players (age 21.1 ± 3.3 years) were given questionnaires to

measure general SE and role-specific SE, and performance-oriented

physical ability (PPA) and motor-control oriented physical ability

(MPA). Objective physical ability was measured with various test in

the following order: counter movement jump (CMJ), the Illinois

agility test and the Yo-Yo test of endurance. Pearson or Spearman

correlation coefficients were calculated depending on the normality of

the data.

Results: There were significant correlations between PPA and both

general SE (r = 0.535, p\0.05) and role-specific SE (r = 0.490, p\
0.05). No significant correlations were found between the objective

measures of physical ability and the measures of SE. Moreover, there

were no significant correlations between measures of objective and

perceived physical ability.

Conclusion: As hypothesized, perceived physical ability was signifi-

cantly correlated with SE in football players. However, objective

measures of physical ability did not correlate with SE in this popu-

lation. The results suggest that his may be due to an incorrect

perception of their own abilities possibly due to reduced training and

competitions due to COVID-related lockdown in 2020 when the study

was performed. Strategies to increase perceived physical ability may

improve SE and performance in football players and need to be fur-

ther investigated.
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Purpose: Active Breaks (AB) are emerging as a possible classroom

based Physical Activities (PA) strategy to help children in accumu-

lating the required amount of PA. AB are characterised by 10/15 min

of PA led by the teachers also during distance learning due to Covid-

19 pandemic. The aim of the Active Breaks study (ABS) was to

evaluate the feasibility and the efficacy of AB intervention in primary

school children in improving the levels of physical activity, the

health-related quality of life and classroom behaviour during Covid-

19 pandemic.

Methods: Study design: pre-post study in primary schools (children

from 6 to 9 years, from 1st to 5th grade) in Emilia Romagna region,

10 min of AB were performed 3 times per day for 10 weeks.

The assessed variables were: self-reported physical activity level

(PAQ-c) health related quality of life (Peds-QL) and classroom

behaviour (ad Hoc questionnaire). Statistical analyses were performed

using SPSS.

Results: We calculated the pre-post difference using paired T-test.

Results showed an improvement in self-reported PA levels measured

with PAQ-c questionnaire (n = 82; T0 = 2.55 ± 0.73 to T1 = 2.73 ±

0.74; p \ 0.01). The health-related quality of life’s results were not

statistically significant. Considering children’s classroom behaviour

after the AB intervention: 66.4% of student perceived positive school

wellbeing, 59.7% felt more focused, 48.5% learned more easily and

62.7% perceived less difficulty in sitting. Almost the entire sample (n

= 134) reported having fun (84.3%) and enjoying (82.8%) the AB

intervention; the 86.6% of student are willing to continue bthis

programme.

Conclusion: There was a significant positive improvement in self-

reported levels of PA confirming the effect of AB in reducing phys-

ical inactivity. Our findings suggested that AB, based on children’

perception produce positive effect towards student’s well-being and

time on task. Active Breaks intervention showed to be feasible also

during distance learning.
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Purpose: Aim of this study was to investigate the effect of a motor

activity program for elderly, based on the use of a mask that ‘‘partially

’’ limits sight.

Methods: 114 subjects (76,3 ± 6 years), 16 men, divided into three

groups. An experimental group ExG (51 subjects) that practices

regular physical training (PT) with sensory deprivation and a PT

group (as control group) CG (63 subjects) that practices general fit-

ness training without the mask. In ExG all exercises are carried out
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ensuring maximum safety to avoid injuries. The two gym groups

practice activities twice a week (50’per session) for 5 months. The

tests evaluate the back muscle flexibility, balance, abdominal and legs

strength. The groups, in baseline, are homogeneous in all motor skills

analyzed. Descriptive statistical procedures are presented as mean and

the percentage changes (D%) were calculated for each study group. A

multivariate between-within groups ANOVA was conducted to assess

any significant difference in mean variables used. Tukey’s post hoc

test of critical difference was used to locate significance between

means. The significance level was fixed at p\ 0.05.

Results: Results of this study showed that the abdominal (p\ 0,05)

and lower limb strength (p \ 0,01) improved more in CG than in

ExG: lower limb strength: CG D10% (p \ 0.001) CG D21% (p \
0.001); abdominal strength SG D 14% (p \ 0.001) GG D21% (p \
0.001). Important results are in flexibility (p\0,05) and balance test

(p \ 0,01) where the ExG showed a greater improvement than CG:

Flexibility: ExG D31% (p = 0.001) CG D24% (p \ 0.001); balance

test ExG D93% (p\ 0.0001) and CG D11% (p = 0.1).

Conclusions: In light of the results observed on both groups it seems

that the sensory deprivation condition is suitable in old people

training programs overall in conditioning the balance performance

that play a key role on the expectance and quality of life of this

special population related to the risk of falls.
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Campania, Napoli, Italy3;
Ceinge-biotecnologie Avanzate Scarl, Dipartimento Di Medicina
Molecolare E Biotecnologie Mediche, Università Degli Studi Di
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Purpose: Multiple mental alterations were described in Chinese

population during COVID-19 pandemic, among these, sleep depri-

vation as a consequence of social isolation (Sci L. et al., 2020;

Gualano M.R. et al., 2020).

In Italy, COVID pandemic spread out at the beginning of 2020 and

determined severe lockdown periods until May 2021.

The aim of our study was to observe the effects of lockdown on

sleep and mood in 25 sedentary and 36 trained subjects who con-

tinued to train even during the lockdown period for at least 5 weekly

hours).

Methods: All the 61 subjects of the study were aged from 19 to

35 years. In April 2021, we administered an online semi structured

questionnaire consisting of psychometric and anthropometric sec-

tions, physical activity levels and lifestyle habits questionnaire.

Three categories have been defined: sedentary, non-competitive ath-

letes, elite athletes. All items in the questionnaires were evaluated in

percentages and the chi-square test / Fisher’s exact test was per-

formed, as appropriate.

Results: Preliminary analysis shows that in the three groups we found

the same prevalence of difficulty falling asleep (over 30%), tendency

of nocturnal awakenings (over 30%) and anxiety (over 38%). 72,73%

of the elite athletes declared snoring during sleep vs 42,86% of non-

competitive athletes and 37,50% of sedentary subjects (p = 0,043). No

other statistical significative differences were found for trained and

sedentary subjects except for perception of being constant in daily

activity, which is significantly more reported by trained subjects (p\
0,005).

Conclusions: Our data show a similar scenario of anxiety and sleep

disturbances for the two groups of trained and sedentary subjects,

suggesting that lockdown by COVID-19 pandemic has partially

reverted the known beneficial effects of physical activity on mental

health. Further analysis, using appropriate scores, are necessary to

better define the phenomenon and the associated risk factors.
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Purpose: Restriction measures due to COVID-19 pandemic strongly

affected people lifestyle, reducing the possibilities to practice physi-

cal activity, influencing nutritional habits and mental health. The aim

of this longitudinal study was to explore the effects of physical

exercise and mood states on nutritional choices of a sample of uni-

versity students during the COVID-19 lockdown.

Methods: 176 students (M = 92, F = 84, 23 ± 4 years old) voluntarily

took part in the study. Subjects’ nutrition (food diary) and exercise

sessions (duration and intensity) were daily monitored for 21 days,

and psychological states (health-related quality of life, depression,

positive and negative affect scales) were assessed. Relationship

among these lifestyle factors were investigated using a multivariate

general linear model and a mediation approach.

Results: Exercise practice was positively associated with fish, veg-

etables and fruit consumption (p = 0.004). Cereals, legumes and low-
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fat meat intake were positively and negatively associated with

depression and perceived quality of life, respectively (p \ 0.05 for

all). Exercise played a role as a mediator between mood states and

fruit, vegetables and fish consumption, respectively accounting for

4.2% and 1.8% of the total variance.

Conclusions: Poorer psychological states during the COVID-19

lockdown, possibly led to unhealthy dietary habits, which can

themselves be associated to negative mood states, as in a vicious

circle. Conversely, exercise practice was associated to healthier

nutritional choices, mediating the worsening effect of negative mood

states.
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Purpose: It is common practice for combat athletes to lose significant

body weight in the days/weeks leading up to the competition to gain

an advantage by being paired with a smaller opponent: this practice is

colloquially referred to as ‘weight-cutting’, and can be achieved by

several different strategies. The primary aim of this cross-sectional

study was to investigate the common weight-cutting strategies used

by a sample of professional and amateur boxers competing in Italy.

Methods: A total of 164 subjects (144 males and 20 females) com-

pleted an online survey, based on the validated ‘‘Rapid Weight Loss

questionnaire’’ (RWLQ). The RWLQ provides a validated score that

allows a quantitative measure of the aggressiveness of the weight-

cutting behaviors. Hierarchical clustering analysis was performed on

the subjects, and a chi-square test has been used to test differences in

weight-cutting strategies used and in participants characteristics

between the two clusters.

Results: of the 164 athletes, only 20 (12%) reported to have not ever

applied acute weight loss strategies before a match. Two clusters have

been found to be significant different: Cluster 1 comprised 133 sub-

jects (81%), while 31 subjects (19%) belonged to Cluster 2. The two

clusters significantly differ on all the strategies analyzed (v2 test; p\
0.05), except for the ‘Gradual Weight Loss’ (p = 0.529). With the

practices becoming more dangerous to health, the difference between

the two clusters became more visible. The rapid weight loss score was

significantly higher in the Cluster 2, respect to the Cluster 1.

Conclusions: The cluster analysis put a focus on the characteristics of

fighters who apply more severe practices (i.e., losing greater amounts

of body weight as well as using methods such as fluid restriction, heat

exposure and gut content manipulation), showing that professionals

and higher-level fighters are more prevalent in Cluster 2. Fighters

pertaining to this cluster also cut their weight more frequently during

a competitive season, accompanied by a higher number of kilograms

lost each time, and then regained to a greater extent after the match.
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Purpose: Obesity has been associated with several alterations that

could limit physical activity (PA) practice. In pediatrics, some studies

have highlighted the importance of enjoyment as a motivation to

begin and maintain adherence in PA. Since self-reported physical

(SRPF) fitness was related to motivation, the aim of this study was to

investigate the existence of differences between SRPF in children

with obesity (OB) compared to normal weight (NW).

Methods: The International Fitness Enjoyment Scale (IFIS) ques-

tionnaire was administered to 200 OB and 200 NW children. In all the

subjects, height, weight, and BMI and in OB children adiposity

indexes including waist circumference, body shape index, triponderal

mass index and fat mass were measured.

Results: The NW group showed higher IFIS item scores than the OB

group (p\ 0.01), except in muscular strength. In OB, the anthropo-

metric outcomes were inversely correlated to SRPF outcomes except

for muscular strength. OB children reported a lower perception of

fitness that could limit participation in PA/exercise programs.

Conclusions: OB children reported a lower perception of fitness that

could limit participation in PA/exercise programs. The evaluation of

anthropometric patterns may be useful to prescribe a tailored exercise

program considering individual better self-perception outcomes to

obtain an optimal PA adherence.
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Purpose: Active breaks (AB) are short bouts of physical activity led

by teachers inside the classroom. Many studies, focused on AB

interventions, showed a general positive effect that requires further

analysis on the specific behavioural domains most sensitive to AB.

The aim of our study was to evaluate the teachers’ perception toward

children classroom behaviour after performing AB.

Methods: We conducted a pre-post multicentre study, from January

to June 2021, in 1118 primary school children performing AB for ten

weeks. An online questionnaire (five-points Likert scale) was

administered to a female sample of 45 teachers (mean age 50.7 ± 7.9)

from different cities (centre-northern Italy), to assess possible dif-

ferences in perceptions about students’ behaviours before and after

the AB intervention. Specifically, the 15 items proposed were related

to the following domains: student’s classroom wellbeing, student time

on task and teaching’s benefits. Statistical analysis was conducted

using SPSS.22.

Results: The pre-post differences (D) were calculated using paired

T-test and ANOVA was performed to analyse group differences.

Results show a significant improvement in students’ classroom well-

being (? 0.95 ± 3.16; p = 0.048) and children’s time on task (? 1.39

± 3.12; p = 0.005). We reported a trend of improvement in the total

score even if not-statistically significant (? 1.30 ± 9.58). No differ-

ences were found for children’ or teachers’ age and social context

(city and suburban).

Conclusions: Our findings suggest that AB according to teachers’

perception produce positive effects on student well-being and time on

task behaviour. This intervention appears to be feasible and man-

ageable for all age groups and school-based settings. The AB

perceived effects seem to be independent from both children and

teachers age, and from the social context. Results support the idea

that AB can be applied in all schools and by all teachers without any

particular issues or negative effects.

References
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activity questionnaire

Corrado Lupo1, Gennaro Boccia2, Alexandru Nicolae Ungureanu1,
Anna Mulasso1, Paolo De Pasquale1, Alberto Rainoldi1, Paolo
Riccardo Brustio3

Neuromuscularfunction Research Group, School of Exercise & Sport
Sciences, Suism, Departement of Medical Science, University
of Turin, Turin, Italy1;
Neuromuscularfunction Research Group, School of Exercise & Sport
Sciences, Suism, Department of Clinical and Biological Sciences,
University of Turin, Turin, Italy2;
Neuromuscularfunction Research Group, Department
of Neuroscience, Biomedicine and Movement, University of Verona,
Verona, Italy3

Purpose: Regular physical activity is considered a milestone for

health promotion and wellbeing (WHO; 2020). In this regard, part of

the project ‘‘ACTLIFE: Is active lifestyle enough for health and

wellbeing?’’ (PRIN2017—prot. 2017RS5M44) aims: i) to firstly

determine the PAQ-C-it sedentary-active cut-off value; and ii) to

consequently evaluate the differences between sedentary and active

children in term of physical fitness.

Methods: One-hundred-thirty-four children (5 Piedmont schools;

47.8% female; mean age = 9.8 ± 0.3 years) worn an accelerometer

wGT3X-BT (ActiGraph, Pensacola, Florida, USA) to objectively

assess physical activity during one-week. Afterwards, PAQ-C-it

(Gobbi et al., 2016) was filled by participants. Thus, ROC curves

procedure was applied to obtain sedentary-active cut-off point.

Data on participants’ anthropometric (i.e., body weight, height, waist

circumference) and physical fitness (i.e., flexibility: sit and reach;

balance: single leg stance; upper and lower strength; handgrip and

long jump; sprint: 20-m linear sprint; cardiovascular fitness: shuttle

run) indicators were collected. Controlling for gender and age, a

multivariate analysis of covariance was used to assess the differences

between sedentary and active groups.

Results: ROC analysis fixed PAQ-C-it cut-off point value at 2.75 to

discriminate active children (area under the curve = 0.61; standard

error = 0.049; p = 0.03; coefficient intervals = 0.514–0.707), deter-

mining that 66 participants (49%) were sedentary (mean PAQ-C-it

value = 2.2 ± 0.4; active mean PAQ-C-it value = 3.3 ± 0.4). The

active group reported better values for anthropometric indicators

(higher stature, p = 0.004; lower body mass, p = 0.03; lower waist

circumference, p = 0.002) as well as for flexibility (p = 0.02), lower

strength hand (p = 0.004), and sprint (p = 0.024) performances (better

performance also for cardiovascular fitness, p = 0.057, and handgrip,

dominant hand, p = 0.058, despite only approaching significance).

Conclusions: According to the determined PAQ-C-it cut off, the

present study reported a higher occurrence of active children with

respect to the same-age European (Konstabel et al., 2014) and

national (Ministero della Salute, 2014) individuals, also highlighting

how specific tests demonstrated to be able to discriminate sedentary

from active children.
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Purpose: The purpose of the current study was twofold; firstly, was to

evaluate the effect of COVID-19 lockdown in PA levels expressed as

energy expenditure (MET-minutes/week) and sedentary behavior

among Kosovo youth population, having the living environment as

the main factor, and secondly, to investigate the differences in PA

levels between males and females considering the living area.

Methods: 1130 participants (505 males and 625 females) under the

age of 18 years old were enrolled in the current study. A cross-sec-

tional study design was implemented using an online questionnaire,

including an adapted version of the International Physical Activity

Questionnaire-Short Form (IPAQ-SF), created on the Google Forms

platform during the COVID-19 pandemic outbreak in Kosovo. The

data concerning PA levels during pandemic were collected under the

restriction measures of the government, whereas, concerning PA

levels before the pandemic were collected retrospectively. To analyze

the data Mann–Whitney non-parametric t-test was used.

Results: No significant differences in PA levels pre-COVID-19

between urban e rural living populations were found (p = 0.55). The

results showed significant reductions in PA levels in both living

environments (urban and rural) as a result of pandemic restrictions (p

\ 0.001), with higher PA levels decrease among urban living young

individuals. With respect to within gender differences, there were no

significant differences between pre-COVID-19 in rural vs urban in

both, males (p \ 0.58) and females (p \ 0.25), while significant

differences in PA levels during-COVID-19 restrictions were

observed, showing a decreased PA levels among rural and urban

cohorts in both genders (p\ 0.001).

Conclusion: COVID-19 restrictions decreased the PA levels and

MET-min/week among Kosovan youth, in rural and urban environ-

ments, with a higher decrease among the urban living population,

while increasing sedentary behavior.
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Purpose: COVID-19 quarantine caused a reduction to physical

activity levels, PA, all over the Italyn population [1]. The high

amount of hours spent seated in a wrong posture expose students to

musculoskeletal overload [2]. The outbreak restrictions to daily

activities and the increase of seated time due to distance learning

might determine a higher predisposition to experience pain. The aim

of this study was to evaluate physical activity levels changes and their

correlation to musculoskeletal pain among Italyn university students

after 1 year of pandemic.

Methods: An online survey addressed to students from Italyn uni-

versities was developed to investigate the effects of a sedentary

lifestyle and presence of musculoskeletal pain due to pandemic

restriction. A total of 2044 Italyn university students responded to the

survey. The survey was divided into four sections: 1 sociodemo-

graphic data, 2 and 3 cervical and lumbar pain aspects, 4 adherence to

face-mask usage.

Results: Physical activity, PA, levels drastically changed. Before the

pandemic 50% of participants had PA C 150 min/week, while 19.9%

were physically inactive. During the pandemic PA C 150 min/week

reduced to 21.4% while physical inactivity increased to 30.6%.

Sedentary behavior was present in 38.8% of participants; with regard

to musculoskeletal pain, 43.5% and 33.5% reported neck pain and low

back pain presence, respectively. A statistically significant correlation

between PA levels, Verbal Descriptive Scale, and pain frequency was

observed for both neck and low back pain.

Conclusion: After 1 year of restrictions due to COVID-19 pandemic,

physical activity levels considerably reduced. Those who had PA \
150 min/week or were physically inactive showed a higher incidence

of neck and low back pain. Severe daily restrictions due to pandemic,

negatively affected Italyn university students.
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Purpose: Obesity and physical inactivity are global health problems

responsible for the risk increment of non-communicable diseases.

Sedentary behavior has been identified as an important risk factor for

mortality, representing a challenge for public health. To overcome

these problems, interventions aimed at increasing physical activity

(PA) are necessary, to change the lifestyle of the subjects and improve

physical and psychological well-being. The environment in which PA

takes place can influence adherence and it is known that green space

can have a positive influence in promoting PA, increasing its total

amount. The aim of the present study was to assess the effectiveness

of the project ‘The Moving Parks project’, which provides for the

administration of PA by qualified instructors to citizens within

Bologna’s parks. This project was carried out for 3 months during the

summer period and involved fourteen sports associations offering

different types of activities to the citizens.

Methods: Ad hoc questionnaire was created to investigate the par-

ticipants’ habits and their health status and was administered before

and after the 3 months of outdoor PA among an adult sample from

Bologna. Paired sample Wilcoxon test and the chi-squared test were

carried out to value the differences (between the two measurements).

Results: A total of 329 (257 women and 72 men) adult subjects ([
18 years) participated to the survey. Weight status did not show any

significant differences between baseline and follow-up. Men gener-

ally presented a higher percentage of overweight and obese subjects

than women, while women showed also underweight subjects. At

follow-up, the importance given by the participants to PA practice has

increased. All psychosocial parameters showed an improvement after

following the 3 months PA program, with a reduction of the state of

tension, sadness and fatigue, and an improvement of the state of

energy, serenity, and vitality.

Conclusions: The impact of the interventions carried out in the

‘‘Moving Parks project’’ was positive and appears to be a good

strategy for improving health outcomes. In fact, the results confirmed

that the urban green plays an important role in promoting PA. A third

of the participants reported to have started the practice of PA thanks

to this project, so it is important to involve qualified personnel to

conduct activities and encourage an increase in participation, creating

trust and continuity for the local citizens.
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Purpose: Although various studies have reported that children with

higher weight status show a lower level of motor skills, this rela-

tionship remains inconclusive. Furthermore, there is no evidence on

the influence of age and gender on motor coordination. Thus, this

study aimed to investigate the association between different motor

skills and variables such as age, gender, and weight status in a large

sample of Sicilian children.

Methods: For this cross-sectional study, 647 Sicilian schoolchildren

(319 girls) were recruited and stratified in three age groups (6–7,

8–10, 11–13 years) and four weight status categories (underweight,

normal weight, overweight, obese). The Körperkoordinationstest für

Kinder (KTK) was used to assess the following motor skills: 1)

walking backward (WB) on a balance beam of decreasing widths; 2)

two-legged jumping sideways (JS) from side to side over a beam for

15 s; 3) one-legged hopping for height (HH) over a foam obstacle of

increasing height; 4) moving sideways (MS) on the floor in 20 s. The

score of each motor skill test was standardized for age and gender.

One-way ANOVA for each motor skill test was performed separately

to detect any differences between age groups, gender classes, and

weight status categories.

Results: The level of the measured motor skills decreased signifi-

cantly with increasing age (F = 22.87, p\0.001 for WB; F = 3.18, p

\ 0.05 for JS; F = 17.90, p\ 0.001 for MS). Boys had significantly

better JS and HH levels than girls (F = 114.68, p \ 0.001 and F =

60.82, p \ 0.001, respectively). Overweight and obese children

showed significantly lower levels than underweight and normal

weight children in all the motor skills (F = 16.09, p\0.001 for WB; F

= 4.94, p\ 0.01 for JS; F = 19.88, p\ 0.001 for HH; F = 8.17, p\
0.001 for MS).

Conclusions: Our outcomes denote a sharp decline in motor coordi-

nation that is associated with late childhood, female gender, and

overweight/obesity. Therefore, to contrast this phenomenon it would

be appropriate that schools and families adopt educational strategies

to promote an active and healthy lifestyle during childhood.
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Purpose: The purpose of this work is to evaluate three different

training strategies adopted during the period of the Covid-19 pan-

demic. The assumption of the study is whether three different training

strategies can lead to different levels of adherence, differences in the

increase in levels of physical activity and therefore in the results of

physical performance.

Methods: Twenty-one male subjects, aged 18–25, randomly assigned

to three different groups. One group received instruction about the

physical activity program from the instructor by a live stream (LS) for

each workout, one received instruction by a video recording (VR) for

each workout, and the last received instruction by a schedule (S) for

each workout. Each group’s training program lasted five weeks with a

weekly frequency of three sessions. Every participant is subjected to

evaluation tests for anthropometric parameters, resting heart rate,

muscle strength, balance, mobility and flexibility before the start of

the program at baseline and at the end of the training program. Sta-

tistical analysis were performed by ANOVA test and T test in order to

compare the differences between baseline with final results.

Results: At the end of the program show that the LS group reveal

greater adherence to the physical activity program (LS = 93.3%; VR =

86%; S = 74%) and show how all three strategies were effective in

increase physical activity levels (LS = ? 91.39%; VR = ? 89.43%; S

= ? 68.74%) and performance parameters, with a preference for the

live stream one, which revealed greater improvements in the mea-

sured values such as the waist hip ratio with the most decrease (LS = -

1,59%; VR = -1,00%; S = -0,53%), the effort tolerance with an higher

reduction (LS = -21.72%; VR = -16.76%; S = ? 6.12%; p\0.05), the

maximal push up with the bigger increase (LS = ? 37.65%; VR = ?

29,78%; S = ? 22.17%; p\ 0.05), the one leg test with the greater

increase (LS = ? 200,97%; VR = ? 80.71%; S = ? 135,10% p \
0.05) and the Laseguè test with the larger increase (LS = ? 12.45%;

VR = ? 8.05%; S = ? 6.31%; p\ 0.05).

Conclusions: The use of technology that allowed the supervision of

the instructor during training together with the possibility of training

in company, showed the greatest increases in the measured parame-

ters, indicating how one strategy was the most incisive, the live

stream one. The schedule strategy seems to be the least incisive, while

the video recording showed the intermediate improvements compared

the other two.

References

1. Gentil P, de Lira CAB, Souza D, et al. Resistance Training Safety

during and after the SARS-Cov-2 Outbreak: Practical

Recommendations. Biomed Res Int. 2020;2020:3,292,916. Pub-

lished 2020 Sep 23. https://doi.org/10.1155/2020/3292916

2. Maugeri G, Castrogiovanni P, Battaglia G, et al. The impact of

physical activity on psychological health during Covid-19

pandemic in Italy. Heliyon. 2020;6(6):e04315. Published 2020

Jun 24. https://doi.org/10.1016/j.heliyon.2020.e04315

294

Effects of aging on muscle damage induced by eccentric

exercise in healthy adults

Linda Toniolo1, Giorgia Schiavinotto1, Giacomo Mazzocco1, Daniele
Altin1, Lisa Vigo1, Alessandro Sampieri1, Claudia Favero2, Antonio
Paoli1, Tatiana Moro1

University of Padua, Department of Biomedical Sciences, University
of Padova, Padova, Italy1;
University of Padua, Department of Medicine, University of Padova,
Padova, Italy2

Purpose: Sarcopenia is a multifactorial syndrome that involves a

reduction in strength, changes in muscle architecture and reduced

functionality. Eccentric exercise is a model that can be employed with

older adults, due to the muscle’s ability to combine high muscle force

production with a low energy cost. However eccentric protocols

normally require greater time to fully recover from the exercise-in-

duced muscle damage. The aim of the study is to compare the

recovery process after eccentric exercise between young and older

adults.

Methods: Eight young (22.33 ± 2.12 years) and eight older adults

(64.00 ± 5.23 years) were asked to perform the only eccentric phase

of seven set of ten repetition in leg extension. The load employed was

the 110% of the one repetition maximum; sets were separated by

3 min of rest. Participants were asked to consume Whey Protein

supplementation for 10 days before eccentric exercise and during the

5 days of follow-up. Main inflammatory markers, phase angle for

lower limb via BIA (Body Impendence Assessment), Delay-Onset

Muscle Soreness (DOMS), Range of Motion (ROM) of the knee

extension/flexion, handgrip and maximum voluntary contraction

(MVC) were evaluated at baseline and following 0, 48, 72 and 120 h

from exercise.

Results: A significant effect of age (p\0.05) was observed for ROM,

MVC, cholesterol and phase angle measured via BIA. In particular,

MVC decreased after 48 h in young (p \ 0.05) and after 72 h from

exercise in older adults (p\0.05). Markers of cellular repair as total

cholesterol and LDL significantly decreased after exercise only in the

young volunteers. Also the phase angle, which indicate the ability of a

cell to recover, significantly increased at 48 h and 120 h only in the

young group.

Conclusions: These preliminary results suggest that muscle recovery

after eccentric exercise is impaired in older adults compared to

younger pairs. Moreover, protein ingestion doesn’t seem to reduce

this gap.
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Purpose: The COVID-19 pandemic caused the population confine-

ment and increased people sedentary level. In order to maintain

physical fitness during the quarantine, we designed a short-term

intervention with one body-weight exercise (burpee). Therefore, the

aim of this study is to understand the effects of a progressive online

burpees training in young adults, during the COVID-19 quarantine.

Methods: A 4-weeks intervention was administered to 13 young

adults (age 22.5 ± 1.39 years, Weight 71.8 ± 10.1 kg) using a

telecommunication software to implement a fully supervised online

approach. Training sessions presented 3 phases: 1. Wam-up (joint

mobility exercises and 10 push-up, 5 squat and 5 squat jump), 2. Main

phase, and 3. Cool-down (10 min static stretching exercises). The

main phase of each session was implemented trough burpees, a cal-

isthenics body-weight exercise. One minute rest period was

administered between each set. The training was administered daily,

5 days a week. Data regarding quality of life (QoL), body composi-

tion, posture, Heart Rate Variability (HRV), cardiovascular health,

and strength were collected before and after the intervention period.

Results: Participants QoL significantly increased after 4 weeks (p =

0.025). Also participants strength improved during the push-up test (p

= 0.017). No clear results were found about Systolic blood pressure in

pre to post measures, while a significant reduction was found in

Diastolic blood pressure. The HRV assessment showed increased

mean RR (p = 0.005) and RMSSD (p = 0.014) and decreased mean

HR (p = 0.004) (in the time-domain). For the frequency-domain

variables we were not able to determine certain conclusions. Also no

evident results were noted regarding body composition, posture,

handgrip strength and countermovement squat jump height.

Conclusions: Our results suggested that a 4-week daily online bur-

pees intervention improves quality of life, upper body strength and

Heart Rate Variability in young adults. This non-time consuming

approach could be easily administered, in order to promote a healthy

living and counteract physical inactivity, during COVID-19 restric-

tions, thanks to its feasibility, short duration and low cost.
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Purpose: A number of studies have highlighted the relationship

between age and hand-grip strength as well as between age and

manual dexterity, showing that increasing the age there is a decrease

in strength and dexterity. However, studies that have investigated the

relationship among age, hand-grip strength, and manual dexterity are

scarce. Dominance and gender and their effects on the aforemen-

tioned variables have never been examined (Martin et al., 2015). The

aim of the present study is to evaluate the relationship among age,

hand-grip strength, and manual dexterity in a sample of women,

considering the dominance as a factor.

Methods: A total of 291 women (47 ± 10 years) participated in the

project Wellness@Work for UniTO and were included in the analy-

ses. One hand-grip strength (Mathiowetz et al., 1984) was measured

from both hands, standing upright with the shoulder adducted and the

elbow at 180�. Manual dexterity was tested from each hand with the

Finger Tapping test (FTT; Reitan & Wolfson, 1993) performed for

10 s. Number of touches and variability among touches at the FTT

were the outcomes of the study. Data were treated through linear

regression analyses.

Results: Hand-grip strength with dominant limb (b = 0.421; p \
0.001) influenced the number of taps performed at the FTT more than

age (b = -0.108; p = 0.044). The model explained 19.2% of the

variance. Similar results were obtained for non-dominant, with a

variance of 18.4%. Differently, only age (dominant: b = 0.152; p =

0.012; non-dominant: b = 0.189; p = 0.002), and not hand-grip

strength, explained tap variability at the FTT. Results were similar for

dominant and non-dominant limbs, with an explained variance of

1.5% and 3.4%, respectively.

Conclusion: Hand-grip strength has a major role in explaining the

number of tap, while age is the most important feature explaining the

variability among touches during FTT. Dominant and non-dominant

were influenced by the same variables.
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Purpose: This study aims to investigate the effects on motor skills

performance in elderly individuals during lockdown period for Covid

19 pandemic conditions.

Methods: 83 healthy subjects (15 men and 68 women), free from

injury and without any physical problem that could affect the test

results were enrolled for this study. The sample was divided into two

groups: the old group OG (54 subjects, 73,3 ± 6,6 years) who prac-

ticed regularly physical activity (PA) for more than 5 years and the

new group NG (29 subjects, 70,4 ± 7,1 years) who practiced for less

than 5 years’ regular PA. The baseline and the post pandemic battery

tests were performed in November 2019 and in May 2021. The bat-

tery tests performance consisted on back muscle flexibility, balance,

abdominal, legs and handgrip strength assessment. Descriptive sta-

tistical procedures are presented as mean and the percentage changes

(D%) for each group. A multivariate between-within groups ANOVA

was conducted to assess any significant difference in mean variables

used. Tukey’s post hoc test of critical difference was used to locate

significance between means. The significance level was fixed at p\
0.05.

Results: The results of this study show no difference in motor skills

investigated relative to years of regular physical activity practice.

Statistically significant differences were observed over time in both

groups where all motor skill outcomes worsened after the lockdown

period: Flexibility: D -23% (p = 0.01) in both group; balance D–19%

(NG p = 0.08, OG p = 0.05); in lower limb strength NG D1% (p = 0.4)

OG D-1% (p = 0.2); abdominal strength NG D -4% (p = 0.1) OG D-

7% (p = 0.08) and handgrip test: right hand NG D-11% (p\ 0.001)

OG D-10% (p\0.001), left hand NG D-9% (p\0.001) OG D-7% (p

\ 0.001).

Conclusions: In light of the results observed on both groups, it is

possible conclude that the sedentary life associated to the pandemic

condition, caused a decline of all recorded physical capacities without

any significant difference between the starting physical practice

conditions. The percentage differences over time observed in each test

on both groups could be related to the starting elderly biological

differences participant to this study. These results underline that an

imposed long lockdown period could accelerate the decrease of the

neuromuscular efficiency in the elderly population with serious con-

sequences for their quality of life.
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Università Di Bologna, Dipartimento Di Scienze Biomediche E
Neuromotorie, Bologna, Italy1;
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Purpose: The World Health Organization guidelines on physical

activity and sedentary behaviour support that many of the benefits of

physical activity (PA) are seen within average weekly volumes of

150–300 min of moderate intensity or 75–100 min of vigorous

intensity or an equivalent combination of the two. It is estimated that

3.3 million people die annually worldwide as a result of physical

inactivity. Promoting PA is a well-established priority. It was reported

that the presence of green spaces helps people to achieve the right

quantitative of PA. Even if there is an increasing literature about the

practice, the motivation and the intervention related to the increase

outdoor PA, few studies have been carried out in Italy.

The present study had two aims: (1) to understand the motivations

that drive people to reach the park and (2) to value if the practice of

PA and the active commuting are enough to meet the minimum levels

of PA.

Methods: A new questionnaire was created and administered to

visitors of the Arcoveggio park in Bologna (9 hectares): it included

information about the motivation to use the park, the way they use to

reach it and the quality and quantity of the PA carried out in the park.

Results: Three hundred and eighty-three subjects taken part in the

survey. The main motivations for using the park were related to

relaxation (n = 151, 39.42%), to perform physical activity (n = 171,

44.64%) or both (n = 61, 15.92%). Considering only training time,

only few people achieved the minimum levels of physical activity (n

= 7, 3.02%). But, considering that the largest part of the participants

reached the park walking, running or bicycling (n = 331, 86.42%),

when the time of active commuting was added to the minutes of

training, 50,9% of people achieved the goal of 150 min/week.

Conclusion: The results of the present study showed that the park

represents an important element to reach the recommended levels of

PA. Even if PA alone was not sufficient for this purpose, adding

active transport to reach the park increased the activity levels, making

them adequate. All the initiatives to promote activities in the park can

represent an important aspect for improving the health of the

community.
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Purpose: On-water measurement systems are required to properly

evaluate the effectiveness of the paddling technique by professional

kayak athletes. These systems have to be able to measure kinematic

(speed, acceleration, roll and pitch of the boat) as well as dynamic

parameters (stroke frequency, force acting on paddle and foot brace)

by using inertial and force sensors properly synchronized.

Methods: We present a wireless multi-node real time data logger

customized for flatwater sprint kayaks. The system presents a modular

hardware architecture, based on a central unit and wireless sensor

nodes, which have been designed to be scaled for use on K1, K2 and

K4 boats. It consists of a high frequency (20 Hz) GPS, an Inertial

Motion Unit (IMU) with nine DOF and two force channels, respec-

tively placed on the paddle and footrest, for each of the athletes

belonging the crew. Data from all the channels are synchronously

acquired, processed by a microprocessor unit, wirelessly sent via a

Wi-Fi link to client terminals (PC, tablet or smartphone) and also

stored in a local memory for future offline analyses.

Results: Some results about training sessions of K1 and K2 crews will

be presented with the aim of highlighting the features of the system

together with its capabilities to obtain specific parameters related to

the effectiveness of the paddling technique.

Conclusion: Athletes and coach can visualise the training data on a

suited web page. It provides real time feedback on some of the main

parameters (time, speed, stroke frequency, force symmetry) and, at

the end of the training session. Moreover, these can be downloaded to

a PC for further deep analysis.
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Purpose: More and more frequently, sports companies are turning to

specialized research centers to obtain scientific data characterizing

their products, to compare and improve different prototypes. Here, we

present a pilot study showing the methodological approach used to

evaluate foot warmth when wearing mountaineering boots in a cold

environment.

Methods: Experimental sample and protocol were organized as fol-

lows. Five expert alpinists were recruited for the measurements.

When testing different boots, they were asked to use the same types of

socks and sport wear, perform at the same time of the day stan-

dardizing exercise, meals and sleeping routines. To simulate an icefall

approach, alpinists entered in a climatic chamber with -15 �C and

30% humidity and performed 60 min hiking on a treadmill at 20% of

incline and self-selected speed, anchored to the 25th value of the

Borg’ CR-100 scale (2,5 ± 0.5 km/h). Their right foot was instru-

mented with 4 temperature probes (sized 2 9 1 9 1 mm, SHT75,

Sensirion, Staefa, Switzerland) at the level of the internal end external

foot sides, big toe and little finger. Data were acquired continuously

via Bluetooth (1 Hz frequency acquisition) by a Raspberry and sent

wirelessly to a PC that stored the data. Perception of foot thermal

comfort was assessed every 10 min through the scale ANSI/ASHRAE

Standard 55.

Results: Skin temperatures of specific foot zones and thermal comfort

trends increased significantly during 60 min hiking at -15� but

showing a plateau. Internal side, big teo, little finger and external side

temperature raised on average 8, 9, 6 and 6 �C respectively during the

walking phase, and decreased of about 4, 6, 3 and 3 �C during the

sitting. The site with the highest temperature changes was the big toe,

while both the fingers started with a lower temperature respect to the

rest of the foot. When comparing different boot prototypes, no dif-

ferences in foot thermal perceived comfort were reported, even

though punctual differences were highlighted by the probes.

Discussion: The protocol proposed was helpful in detecting foot

thermal differences in specific zones when wearing different boot’

models. Thermal perception represents the average thermal status of

the foot when walking and resting in a cold environment but our data

showed that it is important to measure punctual temperature in

addition to thermal comfort to characterize different mountain foot-

wear from a thermal point of view.
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Purpose: In 2019, the rulebook of football has undergone an

important modification of the 16 rule regarding the goal kick: the ball

is in play from the first touch which can also take place inside the

penalty area. The primary purpose of this study is to evaluate which

type of goal kick, standardized in short (GKs), short-long (GKs-l) and

long (GKl), has been most used in the Serie A 2019–2020 football

championship in relation to the score situation (advantage, disad-

vantage, draw). Secondly, the percentage of finalization was assessed

in relation to the three types of goal kick.

Methods: Through the video analysis, conducted with the Wyscout

platform (www.wyscout.com), 380 matches of the 20 Serie A football

teams were analyzed, which have resulted in a total of 6160 goal

kicks.

Results: Statistical analysis showed significant differences on the goal

kicks in advantage situations (GKl[GKs, p = 0.028; Gkl[GKs-l, p

\0.0001; GKs[GKs-l, p = 0.009), disadvantage (GKl\GKs, p =

0.018; GKl\GKs-l, p = 0.007; GKs[GKs-l, p\0.0001) and draw

(GKs[GKs-l, p\0.0001; GKs-l\GKl, p = 0.0001). Regarding the

finalization, significant differences were found between GKs[GKs-l

(p = 0.0002) and GKs[GKl (p\ 0.0001).

Conclusions: In advantage situations the choice of GKl prevails, at

disadvantage GKs prevails and in a draw GKs and GKl prevail in

equal numbers. The highest percentage of finalization was recorded

with GKs (10%) compared to GKs-l (5%) and GKl (4%). Since the

change to rule 16 was made, this can be considered the first study that

research the relationship between different types of goal kicks with

the score situation and finalization in the 2019/2020 Serie A

championship.

References

1. Rodrigo Aquino, Guilherme H Munhoz Martins, Luiz H Palucci

Vieira, Rafael P Menezes; Influence of Match location, Quality of

Opponents, and Match Status on Movements Patterns in Brazilian

Professional Football Players; J Strenght Cond Res.; 2017 Aug;

https://doi.org/10.1519/JSC.0000000000001674

Publisher’s Note Springer Nature remains neutral with regard to

jurisdictional claims in published maps and institutional affiliations.

Sport Sci Health (2021) 17:1–137 137

123

http://www.wyscout.com
https://doi.org/10.1519/JSC.0000000000001674

	XII National Congress SISMES Padua, 8--10 October, 2021
	1 Impact of the covid-19 lockdown on changes in physical activity levels, eating habits and psychological well-being of the florentine academic population: role of socio-demographic factors
	Gabriele Mascherini1, DoloresCatelan2, DomenicoPellegrini3, CristianPetri1, CristinaScaletti1, MassimoGulisano1
	1Università Degli Studi Di Firenze, Dipartimento Di Medicina Sperimentale E Clinica, Firenze, Italy; 2Università Degli Studi Di Firenze, Dipartimento Di Statistica, Informatica, Applicazioni ’G. Parenti’, Firenze, Italy; 3Università Degli Studi Di Firenze, Dipartimento Di Scienze Della Salute, Firenze, Italy


	2 An in-home low-intensity structured exercise program improved mobility and strength after intensive care hospitalization for COVID-19
	Nicola Lamberti1, Giovanni Piva2, Anna Crepaldi1, Giulia Fregna3, Nicola Schincaglia3, Giada Milani3, Sofia Straudi1, Fabio Manfredini1
	1Università Degli Studi Di Ferrara, Neuroscienze E Riabilitazione, Ferrara, Italy; 2Università Degli Studi Di Ferrara, Studi Umanistici, Ferrara, Italy; 3Azienda Ospedaliero-universitaria Di Ferrara, Unità Di Medicina Riabilitativa, Ferrara, Italy


	3 Supervised and unsupervised home-based exercise program for women with osteoporosis: focus on adherence during COVID-19 pandemic
	Erika Pinelli1, Giuseppe Barone2, Francesco Benvenuti1, Giuseppe Audino1, Raffaele Zinno1, Laura Bragonzoni1
	1University of Bologna, Department of Life Quality Studies, University of Bologna, Italy, Bologna, Italy; 2University of Bologna, Department of Life Quality Studies, University of Bologna, Italy, Bologna, Italy


	4 ‘‘COVIDENTARY’’: an online exercise training program to reduce sedentary behaviours in children with type 1 diabetes during the COVID-19 pandemic
	Valeria Calcaterra1, Dario Iafusco2, Vittoria Carnevale Pellino3, Agnese Pirazzi3, Chiara Mameli4, Gianluca Tornese5, Antonietta Chianese2, Crescenzo Cascella2, Maddalena Macedoni4, Francesca Redaelli4, Gian Vincenzo Zuccotti4, Matteo Vandoni3
	1Università Di Pavia, Pediatric and Adolescent Unit, Department of Internal Medicine, University of Pavia, Pavia, Pavia, Italy; 2University of Campagna, Regional Center of Pediatric Diabetology ‘‘G. Stoppoloni’’ Department of Pediatrics, University of Campania ‘‘luigi Vanvitelli’’, Napoli, Italy, Napoli, Italy; 3University of Pavia, Laboratorio Di Attività Motoria Adattata, Dipartimento Di Salute Pubblica, Medicina Sperimentale E Forense, Pavia, Italy; 4Università Degli Studi Di Milano, Dipartimento Di Pediatria Ospedale Dei Bambini Vittore Buzzi E Dipartimento Di Scienze Biomediche E Cliniche, Milan, Italy; 5Irccs ‘‘burlo Garofolo’’, Institute For Maternal and Child Health, Trieste, Italy


	5 An international pilot study on physical exercise habits and intention to practice before, during and after the COVID-19 pandemic
	Attilio Carraro1, Alessandra Colangelo2, Giulia Cavrini1, Cristiana Conti1
	1Libera Università Di Bolzano, Facoltà Di Scienze Della Formazione, Bressanone, Italy; 2Università Degli Studi Di Padova, Dipartimento Di Filosofia, Sociologia, Pedagogia E Psicologia Applicata, Padova, Italy


	6 Long-term impact of COVID -19 on children’s physical activity
	Ilaria Tosi1, Francesco Casolo1, Christel Galvani2
	1Università Cattolica Del Sacro Cuore, Pedagogia, Milan, Italy; 2Università Cattolica Del Sacro Cuore, Psicologia, Milan, Italy


	7 Effects of lifestyle interventions on cardiorespiratory fitness and metabolic control in breast cancer survivors: evidence from movis clinical trial
	Valentina Natalucci1, Carlo Ferri Marini1, Francesco Lucertini1, Giosuè Annibalini1, Luciana Vallorani1, Davide Sisti1, Roberta Saltarelli1, Anna Villarini2, Silvia Monaldi3, Simone Barocci4, Vincenzo Catalano3, Marco Bruno Luigi Rocchi1, Piero Benelli1, Vilberto Stocchi5, Rita Emili3, Elena Barbieri1
	University of Urbino Carlo Bo, Department of Biomolecular Sciences, Urbino, Italy1; Fondazione Irccs Istituto Nazionale Dei Tumori, Epidemiology Unit, Department of Research, Milan, Italy2; U.o.c. OnScologia Medica, Asur Area Vasta 1, Ospedale Santa Maria Della Misericordia Di Urbino, Urbino, Italy3; U.o.c. Patologia Clinica, Area Vasta N. 1, Ospedale Santa Maria Della Misericordia Di Urbino, Urbino, Italy4; University San Raffaele, Department of Human Sciences For The Promotion of Quality of Life, Rome, Italy5


	8 Mediating effect of physical activity on sleep and fatigue in haematological cancer patients
	Lucia Castelli1, Antonino Mulè1, Letizia Galasso1, Fabio Esposito1, Angela Montaruli1, Eliana Roveda1, Philipp Zimmer2
	Università Degli Studi Di Milano, Dipartimento Di Scienze Biomediche Per La Salute, Milan, Italy1; Technical University Dortmund, Department For Performance and Health, Institute For Sport and Sport Science, Dortmund, Germania2


	9 The choice (choose health, oncological patients centered exercise): a phase II randomized controlled trial.
	Alice Avancini1, Giuliano Scrivano2, Lorenzo Belluomini1, Ilaria Trestini1, Daniela Tregnago1, Mauro Valentini2, Francesco Leone3, Michele Milella1, Sara Pilotto1, Massimo Lanza4
	University of Verona, Department of Oncology, Verona, Italy1; Lega Italiana Per La Lotta Contro I Tumori, Lega Italiana Per La Lotta Contro I Tumori, Biella, Italy2; Asl Biella, Medical Oncology, Biella, Italy3; University of Verona, Department of Neuroscience, Biomedicine, and Movement, Verona, Italy4


	10 Adapted physical activity protocol for the management of breast cancer-related upper limb lymphedema
	Giuditta Carretti1, Daniela Mirandola2, Francesca Maestrini1, Maria Grazia Muraca3, Guido Miccinesi4, Mirko Manetti1, Mirca Marini1
	Department of Experimental and Clinical Medicine, Section of Anatomy and Histology, University of Florence, Florence, Italy1; The Italian League Against Tumors (lilt), Department of Experimental and Clinical Medicine, Section of Anatomy and Histology, University of Florence, Florence, Italy2; Oncological Rehabilitation Centre (cerion), Oncological Network, Prevention and Research Institute (ispro), Florence, Italy3; Oncological Network, Prevention and Research Institute, (ispro), Florence, Italy4


	11 Physical activity and oxidative stress modulations in breast cancer survivors: a comparison between online supervised combined training and usual care
	Elisa Grazioli1, Ivan Dimauro2, Guglielmo Duranti2, Eliana Tranchita1, Claudia Cerulli1, Arianna Murri1, Cristina Fantini2, Sveva Maria Nusca3, Marilena Colangelo4, Annalisa Piccinetti5, Andrea Palmieri5, Patrizia Pellegrini6, Mariachiara Vulpiani4, Francesco Cavaliere5, Attilio Parisi7
	University of Rome Foro Italico, Laboratory of Physical Exercise and Sport Sciences, Department of Movement, Human and Health Sciences,, Rome, Italy1; University of Rome Foro Italico, Unit of Biology, Genetics and Biochemistry of Human Movement, Department of Movement, Human and Health Sciences, Rome, Italy2; Sant’andrea University Hospital, Phd Course In ‘‘translational Medicine and Oncology’’, Department of Medical and Surgical Sciences and Translational Medicine, ‘‘sapienza’’ University, Rome, Italy3; Sant’andrea University Hospital, Physical Medicine and Rehabilitation Unit, Department of Medical and Surgical Sciences and Translational Medicine, ‘‘sapienza’’ University of Rome, Rome, Italy4; Asl Viterbo, Breast Surgery Unit and Integrated Center of Breast Care, Belcolle Hospital, Viterbo, Italy5; Sant’andrea University Hospital, Department of Clinical and Molecular Medicine, ‘‘sapienza’’ University of Rome, Rome, Italy6; University of Rome Foro Italico, Laboratory of Physical Exercise and Sport Sciences, Department of Movement, Human and Health Sciences, Rome, Italy7


	12 Effects of 12 weeks of walking and nordic walking practice, in breast cancer survivors and postmenopausal women, on daily physical activity. The ‘‘Allenarsi per la salute’’ research project
	Andrea Di Blasio1, Teresa Morano1, Ines Bucci1, Anna D’eugenio1, Laura Masini1, Federica Lancia1, Saveria Tavoletta2, Ettore Cianchetti2, Massimo Rinaldi1, Simona Grossi2, Pasquale Valentini3, Giorgio Napolitano1
	Università ‘‘G. D’annunzio’’ Di Chieti-pescara, Dipartimento Di Medicina E Scienze Dell’invecchiamento, Chieti, Italy1; Asl02 Di Lanciano-vasto-chieti, Ospedale ‘‘G. Bernabeo’’, Ortona, Italy2; Università ‘‘G. D’annunzio’’ Di Chieti-pescara, Dipartimento Di Economia, Pescara, Italy3


	13 Postural changes through step frequency and metronome training to enhance knee peak force reduction in non-professional runners.
	Federico Roggio1, Antonino Bianco2, Antonio Palma2, Giuseppe Musumeci3
	Phd Program In Health Promotion and Cognitive Sciences, Sport and Exercise Sciences Research Unit, University of Palermo., University of Catania, Research Center On Motor Activities (cram)., Catania, Italy1, University of Palermo, Department of Psychology, Educational Science and Human Movement, Palermo, Italy2, University of Catania, Research Center On Motor Activities (cram), Department of Biomedical and Biotechnological Sciences, Human Anatomy and Histology Section, School of Medicine, Catania, Italy3


	14 Epidemiological study of stress fractures in élite Italian track and field athletes
	Davide Grigoletto1, Gioi Spinello1, Nicole Casali2, Silvia Cerea2, Marta Ghisi2, Giuseppe Marcolin1, Antonio Paoli1, Tatiana Moro1
	University of Padua, Department of Biomedical Sciences, Padova, Italy1; University of Padua, Department of General Psychology, Padova, Italy2


	15 Effect of unexpected platform shifting on postural balance control in young healthy subjects
	Alex Rizzato1, Marina Verginella1, Antonio Paoli1, Giuseppe Marcolin1
	University of Padua, Department of Biomedical Sciences, Padova, Italy1


	16 Postural threat influences the coupling between anticipatory and compensatory postural adjustments in response to an external perturbation
	Francesco Piscittelli1, Francesco Pascucci1, Paola Cesari1, Matteo Bertucco1
	University of Verona, Department of Neurosciences, Biomedicine and Movement Sciences, Verona, Italy1


	17 Morphological evaluation of the effect of exercise and sedentary behaviour on interstitial telocytes in skeletal muscles of rats
	Silvia Ravalli1, Federico Roggio1, Giovanni Lauretta1, Bruno Trovato1, Benedetta Magrì1, Giuseppe Musumeci1
	Università Degli Studi Di Catania, Dipartimento Di Scienze Biomediche E Biotecnologiche, Catania, Italy1


	18 Postural assessment in adolescent idiopathic scoliosis: relations between trunk and spine morphology, static balance and self-perceived body image
	Guido Belli1, P Maietta Latessa1, F Rigliaco2, M Mauro1, S Toselli3
	Department of Sciences For Quality of Life, University of Bologna, Italy1; Master Degree In Sport Sciences, University of Bologna2; Department of Biomedical and Neuromotor Sciences, University of Bologna, Italy3


	19 The effects of strength training on triathlon race and physiological determinants of cycling and running performance
	Simone Villanova1, Marta Colosio2, Raffaele Mazzolari3, Andrea Pilotto4, Alessio Marciano1, Simone Porcelli5).
	University of The West of Scotland, Institute For Clinical Exercise and Health Science, Glasgow, Regno Unito, Italy1; University of Milan, Department of Biomedical Sciences For Health, Milan, Italy2; University of The Basque Country, Department of Physical Education and Sport, Vitoria-gasteiz, Spagna, Italy3; University of Udine, Department of Medicine, Udine, Italy4; University of Pavia, Department of Molecular Medicine, Milan, Italy5


	20 Acute effects of prismatic adaptation on shot accuracy of penalty kicks in young soccer players: a pilot study
	Valerio Giustino1, Rosario Emanuele Bonaventura1, Guglielmo Pillitteri1, Simona Pajaujiene2, Antonino Bianco1, Antonio Paoli3, Massimiliano Oliveri1, Antonio Palma1, Giuseppe Battaglia1
	University of Palermo, Department of Psychology, Educational Science and Human Movement, Palermo, Italy1; Lithuanian Sports University, Department of Coaching Science, Kaunas, Lituania2; University of Padova, Department of Biomedical Sciences, Padova, Italy3


	21 Effects of pyramidal and polarized training intensity distributions over a 16-week periodization in well-trained endurance runners
	Luca Filipas1, Matteo Bonato1, Gabriele Gallo2, Roberto Codella1
	Università Degli Studi Di Milano, Department of Biomedical Sciences For Health, Milan, Italy1; Università Degli Studi Di Genova, Department of Experimental Medicine, Genova, Italy2


	22 Changes in hamstring tightness: variation of hamstring flexibility in prepubertal soccer
	Federico Abate Daga1, Samuel Agostino1, Marco Panzolini1, Luca Baseggio1, Luca Beratto1
	Adapted Training and Performance---Research Group, Università Degli Studi Di Torino, Torino, Italy1


	23 Effects of different strength training protocols on sprint performance in youth soccer: horizontal vector exercises vs vertical vector exercises
	Valerio Bonavolontà1, Francesca Latino1, Federico Colonna1, Francesco Fischetti1, Stefania Cataldi1
	Università Degli Studi Di Bari, Dipartimento Di Scienze Mediche Di Base, Neuroscienze E Organi Di Senso, Bari, Italy1


	24 Correcting procedure to remove relative age effect from jumper performances: a practical tool to improve talent identification
	Paolo Riccardo Brustio1, Paolo Moisè2, Antonio La Torre3, Alberto Rainoldi4, Gennaro Boccia5
	University of Verona, Department of Neuroscience, Biomedicine and Movement, Verona, Italy1; University of Turin, School of Exercise & Sport Sciences, Suism,, Torino, Italy2; Università Degli Studi Di Milano, Department of Biomedical Sciences for Health, Milan, Italy3; University of Turin, Department of Medical Sciences, Torino, Italy4; University of Turin, Department of Clinical and Biological Sciences, Torino, Italy5


	25 Non-linear didactic technology-based intervention to enhance basic motor competencies with mobak-5--6: a pilot study in primary school
	Domenico Monacis1, Dario Colella1
	Università Di Foggia, Dipartimento Di Studi Umanistici. Lettere, Beni Culturali, Scienze Della Formazione, Foggia, Italy1


	26 Effects of an outdoor cardio-dance program on self-esteem and their impact on academic performance in overweight school-girls
	Francesca Latino1, Valerio Bonavolontà1, Francesco Fischetti1, Stefania Cataldi1
	Università Degli Studi Di Bari ‘‘aldo Moro’’, Dipartimento Di Scienze Mediche Di Base, Neuroscienze E Organi Di Senso, Bari, Italy1


	27 Sport, physical activities, bodily practices and welfare policies
	Antonio Borgogni1, Silvia Sangalli1
	Università Di Bergamo, Dipartimento Di Scienze Umane E Sociali, Bergamo, Italy1


	28 An internet-supported continuing professional development training with secondary school physical education teachers: study protocol for the physical education for moving (PE4MOVE) trial
	Attilio Carraro1, Alessandra Colangelo2, Cristiana Conti1, Erica Gobbi3, Marco Petrini4
	Libera Università Di Bolzano, Facoltà Di Scienze Della Formazione, Bressanone, Italy1; Università Degli Studi Di Padova, Dipartimento Di Filosofia, Sociologia, Pedagogia E Psicologia Applicata, Padova, Italy2; Università Degli Studi Di Urbino Carlo Bo, Dipartimento Di Scienze Biomolecolari, Urbino, Italy3; Ufficio Scolastico Regionale Per Le Marche, Coordinamento Per L’educazione Fisica E Sportiva, Ancona, Italy4


	29 The gross motor coordination of northeast young Italyns
	Matteo Giuriato1, Valentina Biino2, Marianna Bellafiore3, Giuseppe Battaglia3, Antonio Palma3, Carlo Baldari4, Laura Guidetti5, Maria Chiara Gallotta6, Federico Schena7, Massimo Lanza7).
	Faculty of Physical Culture, Department of Health and Natural Sciences, Unit of Molecular Biology,, University of Physical Education and Sport,, Gdansk, Polonia1, Department of Human Sciences, University of Verona, Verona, Italy2, Sport and Exercise Sciences Research Unit, University of Palermo, Palermo, Italy3, Department of Theoretical and Applied Sciences,, Ecampus University, Novedrate (co), Italy4, University Nicolò Cusano, University Niccolò Cusano, Rome, Italy5, Department of Physiology and Pharmacology ‘‘vittorio Erspamer’’, Sapienza University of Rome,, Rome,, Italy6, Department of Neuroscience, Biomedicine and Movement, University of Verona, Verona, Italy7


	30 Psychomotor activity and english learning: a study in primary school
	Alessandra Nart1, Cristiana Lucchetti1, Vincenzo Biancalana1
	University of Urbino, Department of Biomolecular Sciences, Urbino, Italy1


	31 Interrelationship among thigh intermuscular adipose tissue, cross-sectional area, muscle strength and functional mobility in older subjects
	Stefano Borghi1, Matteo Bonato1, Antonio La Torre1, Giuseppe Banfi2, Jacopo Vitale3
	Università Degli Studi Di Milano, Dipartimento Di Scienze Biomediche Per La Salute, Milan, Italy1; Irccs Istituto Ortopedico Galeazzi, N.a., Milan, Italy2; Irccs Istituto Ortopedico Galeazzi, Lamss, Milan, Italy3


	32 Facilitators and barriers to practicing physical activity and complying who guidelines during pregnancy: a survey to investigate women’ and midwives’ perception through focus group
	Sofia Marini1, Alice Masini1, Francesca Scognamiglio1, Isotta Caravita2, Rossella Messina1, Giorgia Soldà1, Vincenza Leccese3, Virginia Bertini3, Dila Parma3, Laura Dallolio1
	University of Bologna, University of Bologna, Department of Biomedical and Neuromotor Science, Bologna, Italy1; University of Bologna, University of Bologna, Department of Medical and Surgical Science, Bologna, Italy2; University of Bologna, University of Bologna, Department of Medical and Surgical Sciences, Bologna, Italy3


	33 Exercise training in kidney transplant recipients: comparison between a supervised and a home-based program
	Luca Innella1, Giovanni Piva2, Piero Fumarola1, Nicola Lamberti2, Fabio Manfredini2, Valentina Totti3, Yuri Battaglia4, Alda Storari4, Luca Pomidori1, Michele Felisaatti1, Gabriela Sangiorgi5
	Esercizio Vita Medical Fitness, R&s, Ferrara, Italy1; Università Di Ferrara, Neuroscienze E Riabilitazione, Ferrara, Italy2; Centro Nazionale Trapianti, Prescrizione Esercizio Fisico, Rome, Italy3; Ospedale Universitario Di Ferrara, Unità Di Nefrologia E Dialisi, Ferrara, Italy4; Centro Trapianti Emilia Romagna, Centro Riferimento Trapianti, Bologna, Italy5


	34 Classic pilates method for the hip joint stability in older adult: cross sectional study applied to the updated ACSM guidelines American College of sport medicine
	Cesare Cavalli1, Matteo Quarantelli1
	Università Telematica San Raffaele Roma, Università Telematica San Raffaele Roma, Rome, Italy1


	35 Muscle carnitine palmitoyl2 transferase II (CPTII) deficiency: a precious model for the new application of exercise -- nutrition integrated approach in metabolic diseases
	Massimo Negro1, Giuseppe Cerullo2, Fausto Feletti3, Hellas Cena4, Giuseppe D’antona1
	Università Di Pavia, Criams Sport Medicine Centre Voghera, Voghera, Italy1; Uniparthenope, Department of Movement Sciences and Wellbeing, Napoli, Italy2; University of Pavia, Department of Internal Medicine, Pavia, Italy3; University of Pavia, Department of Public Health, Experimental and Forensic Medicine, Pavia, Italy4


	36 Anthropometry and physical exercise: new insights on bone loss prevention
	Alba Pasini1, Anna Strada1, Andrea Samuele Marani1, Enrico Bortolotto1, Natascia Rinaldo1
	Università Degli Studi Di Ferrara, Dipartimento Di Neuroscienze E Riabilitazione, Ferrara, Italy1


	37 Neuromuscular activations but not impact absorption capacity in single-leg landing tasks are restored following 5 months of sport practice after ACL reconstruction
	Jacopo Emanuele Rocchi1, Luciana Labanca1, Luca Laudani2, Arrizza Alice1, Carlo Minganti1, Pierpaolo Mariani1, Andrea Macaluso1
	Università, Università Degli Studi Di Roma ‘‘foro Italico’’, Rome, Italy1; Università, Cardiff Metropolitan University, Cardiff, Regno Unito2


	38 Peripheral impairments of oxidative metabolism after 10 days of complete inactivity are upstream of mitochondrial respiration
	Lucrezia Zuccarelli1, Giovanni Baldassarre1, Bruno Grassi1
	University of Udine, Department of Medicine, Udine, Italy1


	39 How different spatiotemporal constraints influence gaze behaviour in predicting the ball direction
	Alessandro Piras1, Matthew Timmis2, Aurelio Trofè3, Milena Raffi1).
	University of Bologna, Department of Biomedical and Neuromotor Sciences, Bologna, Italy1; Anglia Ruskin University, Cambridge Centre For Sport and Exercise Sciences, School of Psychology and Sport Science, Cambridge, Regno Unito2; University of Bologna, Department For Life Quality Studies, Rimini, Italy3


	40 Impact of cognitive training on motor control skills and brain function in high school students
	Alessandra Scarton1, Marco Daprà1, Alan Mansi2, Cecilia Paini2, Federico Gori1, Silvia Pogliaghi3
	Microgate Srl, Microgate Srl, Bolzano, Italy1; Liceo Sportivo Attilio Bertolucci, Liceo Sportivo Attilio Bertolucci, Parma, Italy2; Università Di Verona, Dipartimento Di Neuroscienze, Biomedicina E Movimento, Verona, Italy3


	41 Muscle synergies during isometric maintenance of upright standing posture under directional pulling forces
	Andrea Monte1, Anna Benamati1, Agnese Pavan1, Andrea D’avella2, Matteo Bertucco1
	University of Verona, Department of Neurosciences, Biomedicine and Movement Sciences, Verona, Italy1; University of Messina, Department of Biomedical, Dental, Morphological and Functional Imaging Sciences, Messina, Italy2


	42 Cognitive-motor interference assessment in military personnel: validity and reliability of two dual-task tests
	Chiara Gattoni1, Borja Martinez Gonzalez2, Samuele M. Marcora2
	School of Sport and Exercise Sciences, University of Kent, Chatham, Regno Unito1; Dipartimento Di Scienze Biomediche E Neuromotorie, Università Di Bologna, Bologna, Italy2


	43 Functional impairment of skeletal muscle oxidative metabolism in response to 35 days of complete inactivity
	Simone Porcelli1, Desy Salvadego2, Bruno Grassi3
	Dipartimento Di Medicina Molecolare, Università Di Pavia, Pavia, Italy1; X, Jozcaronef Stefan Institute, Ljubljana, Slovenia2; Dipartimento Di Medicina, Università Di Udine, Udine, Italy3


	44 Neuromuscular alterations in response to 10 days of complete inactivity
	Martino Franchi1, Elena Monti1, Fabio Sarto1, Giuseppe Sirago1, Luana Toniolo1, Luana Nogara1, Sandra Zampieri1, Boscarontian Scaronimunic2, Rado Piscaronot2, Carlo Reggiani1, Marco Narici1
	University of Padova, Department of Biomedical Sciences, Padova, Italy1, Institute For Kinesiology Research, Science and Research Centre Koper, Koper, Slovenia2


	45 Effects of age on neuromuscular fatigue: comparison between isometric, dynamic and cycling tasks
	Giorgio Varesco1, Eric Luneau1, Guillaume Y Millet1, Leonard Feasson2, Thomas Lapole1, Vianney Rozand1
	Laboratoire Interuniversitaire De Biologie De La Motricité, Université De Lyon, Université Jean Monnet, Saint-etienne, Francia1; Unité De Myologie, Service De Physiologie Clinique Et De L’exercice, Centre Hospitalier Universitaire De Saint-étienne, Saint-etienne, Francia2


	46 Effects of respiratory muscle training on diaphragm muscle structure and function: a novel electromyographic, mechanomyographic and ultrasound approach
	Christian Doria1, Marta Borrelli1, Susanna Rampichini1, Giuseppe Coratella1, Stefano Longo1, Eloisa Limonta1, Johnny Padulo1, Emiliano Cè1, Fabio Esposito1
	Università Degli Studi Di Milano, Dipartimento Di Scienze Biomediche Per La Salute, Milan, Italy1


	47 Neural and contractile determinants of purely explosive isometric contractions of knee extensors
	Samuel D’emanuele1, Gennaro Boccia2, Alberto Rainoldi3, Federico Schena1, Cantor Tarperi2
	University of Verona, Department of Neurosciences, Biomedicine and Movement Sciences, Verona, Italy1; University of Turin, Department of Clinical and Biological Sciences, Turin, Italy2; University of Turin, Department of Medical Sciences, Turin, Italy3


	48 Alterations in the control of motor units studied with high-density emg after 10 days of unilateral suspension of the lower limb in humans
	Giacomo Valli1, Fabio Sarto1, Martino V Franchi1, Andrea Casolo1, Marco V Narici1, Giuseppe De Vito1
	Dipartimento Di Scienze Biomediche, Università degli Studi di Padova, Padova, Italy1


	49 Bone mineral density in the impaired and in the non-impaired hip of athletes with unilateral lower limb amputation
	Valentina Cavedon1, Carlo Zancanaro1, Chiara Milanese1).
	Università Di Verona, Dipartimento Di Neuroscienze, Biomedicina E Movimento, Verona, Italy1


	50 Shots’ distribution in wheelchair para table tennis matches
	Alessandro Guarnieri1, Ileana Ramazzina1, Ivan Malagoli Lanzoni2
	University of Parma, Department of Medicine and Surgery, Parma, Italy1; University of Bologna, Department of Biomedical and Neuromotor Sciences, Bologna, Italy2


	51 Relationship between strength and sprint ability in Italyn soccer amputee players
	Luca Beratto1, Caterina Biasiolo2, Andrea Cavedon3, Chiara Milanese3, Valentina Cavedon3
	Neuromuscularfunction | Research Group, University of Turin, Torino, Italy1; School of Exercise and Sport Sciences, University of Turin, Torino, Italy2; University of Verona, Department of Neuroscience, Biomedicine and Movement Sciences, Verona, Italy3


	52 A supervised walking program for the amelioration of cognitive functions in schizophrenic subjects even during Covid-19 pandemic
	Simona Mandini1, Valentina Zerbini1, Tommaso Piva1, Erica Menegatti2, Andrea Raisi1, Giovanni Grazzi1, Gianni Mazzoni1
	Università Degli Studi Di Ferrara, Neuroscienze E Riabilitazione, Ferrara, Italy1; Università Degli Studi Di Ferrara, Medicina Traslazionale Per La Romagna, Ferrara, Italy2


	53 Effect of covid-19 related lockdown on physical fitness in top level wheelchair basketball athletes
	Stefania Della Porta1, Ilaria Peluso2, Andrea De Rito1, Riccardo Capitani1, Valentina Cavedon3, Chiara Milanese3, Fabio Castellucci4, Sheila Bellito4, Elisabetta Toti5, Anna Raguzzini5, Tommaso Sciarra6, Marco Bernardi1
	Scuola Di Specializzazione In Medicina Dello Sport E Dell’esercizio Fisico, Department of Physiology and Pharmacology ‘‘v. Erspamer’’, Sapienza University of Rome., Rome, Italy1; Crea-an, Research Centre For Food and Nutrition, Council For Agricultural Research and Economics, Rome, Italy2; Laboratory of Anthropometry and Body Composition, Department of Neurosciences, Biomedicine and Movement Sciences, University of Verona, Verona, Italy, Verona, Italy3; Federazione Italiana Pallacanestro In Carrozzina (fipic), Health and Fitness Department, Rome, Italy4; Crea-an, Research Centre For Food and Nutrition, Council For Agricultural Research and Economics, Rome, Italy5; Centro Veterani Della Difesa, Dipartimento Scientifico---Celio, Policlinico Militare Di Roma, Rome, Italy6


	54 Has COVID-19 pandemic lasting effects on young adults with down syndrome physical activity levels?
	Erica Gobbi1, Stefano Amatori1, Christian Ciferni1, Fabrizio Perroni1, Davide Sisti1, Marco Bruno Luigi Rocchi1
	Università Di Urbino Carlo Bo, Dipartimento Di Scienze Biomolecolari, Urbino, Italy1


	55 Acute effects of self-selected music on muscular fitness in middle-aged adults
	Francesca Greco1, Elisa Grazioli2, Attilio Parisi2, Attilio Carraro3, Maurizio Bertollo4, Luca Rotundo5, Antonio Paoli5, Giuseppe Marcolin5, Antonio Aversa1, Gian Pietro Emerenziani1
	‘‘Magna Graecia’’ University of Catanzaro, Department of Experimental and Clinical Medicine, Catanzaro, Italy1, University of Rome ‘‘foro Italico‘‘, Department of Movement, Human and Health Sciences, Rome, Italy2, Free University of Bozen, Faculty of Education, Bozen, Italy3, University G. D’annunzio of Chieti-pescara, Department of Medicine and Aging Sciences, Chieti, Italy4, University of Padova, Department of Biomedical Sciences, Padova, Italy5


	56 Time-efficient, space-saving, and interactive platform to assess physical capacities in adult employees
	Gennaro Boccia1, Anna Mulasso2, Simone Cuomo2, Paolo Riccardo Brustio3, Corrado Lupo2, Alexandru Ungureanu2, Alberto Rainoldi2
	University of Turin, Department of Clinical and Biological Sciences, Torino, Italy1; University of Turin, Department of Medical Sciences, Torino, Italy2; University of Verona, Department of Neurosciences, Biomedicine and Movement Sciences, Torino, Italy3


	57 What are the factors associated with physical capacities in adult employees? Preliminary results of the project wellness@work for unito
	Anna Mulasso1, Simone Cuomo1, Gennaro Boccia2, Raffaella Degan3, Alessia Moroni3, Margherita Micheletti Cremasco4, Alberto Rainoldi1
	University of Turin, Department of Medical Sciences, Turin, Italy1; University of Turin, Department of Clinical and Biological Sciences, Turin, Italy2; University of Turin, Suism University Service Center In Hygiene and Sport Sciences, Turin, Italy3; University of Turin, Department of Life Science and Systems Biology, Turin, Italy4


	58 Erasmus + sport eumove project ‘‘Let’s move Europa’’: results from teacher’s focus groups to outline a learning unit about healthy lifestyle intervention in primary and secondary school children
	Andrea Ceciliani1, Alice Masini2, Alessandra Anastasia2, Aurelia Salussolia2, Giorgia Soldà2, Giorgia Zanutto2, Raffaela Mulato3, Stephan Riegger3, Sofia Marini2, Laura Dallolio2
	Universittà Di Bologna, Dipartimento Scienze Per La Qualità Della Vita Unibo, Bologna, Italy1; Universittà Di Bologna, Dipartimento Di Scienze Biomediche E Neuromotorie, Bologna, Italy2; Onluss, Moving School 21, Treviso, Italy3


	59 The role of vitamins in athlete’s muscle metabolism
	Cristina Mennitti1, Mariarita Brancaccio1, Alessandro Gentile1, Mariella Calvanese1, Luca Gentile1, Jacopo Ulisse1, Giovanni D’alicandro2, Giulia Frisso1, Olga Scudiero1
	Università Degli Studi Di Napoli Federico Ii, Dipartimento Di Medicina Molecolare E Biotecnologie Mediche, Napoli, Italy1, Aorn, Santobono-pausillipon, Dipartimento Di Neuroscienze E Riabilitazione, Centro Di Medicina Dello Sport E Disabilità,, Napoli, Italy2


	60 Physical performance in adults affected by sarcopenic obesity: the effects of strength training alone or combined with different dosages of amino acids supplementation. preliminary results
	Laura Ghiotto1, Valentina Muollo2, Chiara Milanese1, Elena Zoico2, Mauro Zamboni2, Andrea P Rossi2, Federico Schena1
	Università Di Verona, Dipartimento Di Neuroscienze, Biomedicina E Movimento, Verona, Italy1; Università Di Verona, Dipartimento Di Medicina, Verona, Italy2


	61 Regular physical activity is associated with improvement of anthropometric parameters in adult patients with cystic fibrosis: 3 years of controlled program
	Marta Mallardo1, Ausilia Elce2, Rita Polito3, Paola Iacotucci4, Vincenzo Carnovale4, Federica Zarrilli5, Giuseppe Castaldo5, Aurora Daniele5, Ersilia Nigro1
	Università Della Campania ’’l. Vanvitelli’’, 1dipartimento Di Scienze E Tecnologie Ambientali, Biologiche, Farmaceutiche, Napoli, Italy1; Università Telematica Pegaso, Dipartimento Di Scienze Umanistiche,, Naples, Italy2; Ceinge-biotecnologie Avanzate Scarl, Napoli, Italy;, Ceinge-biotecnologie Avanzate Scarl, Napoli, Italy;, Naples, Italy3; Università Degli Studi Di Napoli Federico Ii, Dipartimento Di Scienze Mediche Traslazionali,, Naples, Italy4; Università Degli Studi Di Napoli Federico Ii, Napoli, Italy, Dipartimento Di Medicina Molecolare E Biotecnologie Mediche,, Naples, Italy5


	62 The effects of different meal-exercise combinations on postprandial glycaemia in healthy individuals
	Alessio Bellini1, Andrea Nicolò1, Ilenia Bazzucchi1, Massimo Sacchetti1
	Università Degli Studi Di Roma ‘‘foro Italico’’, Dipartimento Di Scienze Motorie Umane E Della Salute, Rome, Italy1


	63 Comparison of two exercise testing protocols to assess maximal fat oxidation in obese subjects
	Dafne Ferrari1, Gian Pietro Emerenziani2, Lavinia Falcioni3, Ludovica Cardinali3, Matteo Campanella1, Silvia Migliaccio3, Davide Curzi4, Carlo Baldari1, Laura Guidetti4
	Ecampus, Ecampus University, Novedrate, Italy1; University of Magna Graecia of Catanzaro, Department of Experimental and Clinical Medicine, Catanzaro, Italy2; University of Rome ‘‘foro Italico’’, Department of Movement, Human and Health Sciences, Rome, Italy3; Niccolò Cusano University, Niccolò Cusano Department, Rome, Italy4


	64 Acute effects of whole body electromyostimulation in early parkinson’s disease
	Andrea Buonsenso1, Giovanni Fiorilli1, Giulia Di Martino2, Marco Centorbi1, Attilio Parisi2, Giuseppe Calcagno1, Alessandra Di Cagno2
	Università Degli Studi Del Molise, Dipartimento Di Medicina E Scienze Della Salute, Campobasso, Italy1; Università Degli Studi Di Roma Foro Italico, Dipartimento Di Scienze Motorie, Umane E Della Salute, Rome, Italy2


	65 Effect of 12-week physical activity on muscle and bone health in people living with HIV
	Matteo Bonato1, Laura Galli2, Simona Bossolasco2, Cecilia Bertocchi3, Giuseppe Balconi3, Marco Borderi4, Gaspare Pavei5, Giampiero Merati6, Antonio La Torre1, Adriano Lazzarin2, Giuseppe Banfi7, Paola Cinque2).
	Università Degli Studi Di Milano, Department of Biomedical Sciences For Health, Milan, Italy1; Department of Infectious Diseases, Irccs San Raffaele Scientific Institute, Milan, Italy2; Departement of Radiology, Irccs San Raffaele Scientific Institute, Milan, Italy3; Infectious Disease Unit, Sant’orsola Hospital, University of Bologna, Bologna, Italy4; Department of Pathophysiology and Transplantation, Università Degli Studi Di Milano, Milan, Italy5; Department of Biotechnology and Life Sciences, University of Insubria, Varese, Italy6; Laboratory of Movement and Sport Science, Irccs Istituto Ortopedico Galeazzi, Milan, Italy7


	66 ‘‘Palestra della salute’’: the 10 year’s experience of ‘‘esercizio vista medical fitness’’
	Michele Felisatti1, Piero Fumarola1, Luca Innella1, Luca Pomidori1
	Esercizio Vita Medical Fitness, R&s, Ferrara, Italy1


	67 Predictors of muscle dysmorphia symptoms in male and female competitive powerlifters
	Silvia Cerea1, Hillary Pontalto1, Antonio Paoli2, Marta Ghisi1
	Università Degli Studi Di Padova, Dipartimento Di Psicologia Generale, Padova, Italy1; Università Degli Studi Di Padova, Dipartimento Di Scienze Biomediche, Padova, Italy2


	68 The mediating role of stress in the relationship between mood and performance in elite canoe polo players
	Donatella Di Corrado1, Andrea Buscemi2, Paola Magnano1, Nelson Mauro Maldonato3, Matej Tusak4, Marinella Coco2
	Department of Human and Social Sciences, Kore University, Enna, Italy1; Department of Biomedical and Biotechnological Sciences, University of Catania, Catania, Italy2; Department of Neuroscience and Reproductive and Odontostomatological Sciences, University of Naples Federico Ii, Naples, Italy3; Department of Social and Humanistic Sciences In Sport, University of Ljubljana, Ljubljana, Slovenia4


	69 Effects of regular pa during covid19 home confinement on mood, motivation, readiness to train, and sleep quality in master cyclists
	Francesca Vitali1, Elisabetta Campesan1, Francesco Chiappero2, Antonio La Torre3, Jacopo Antonino Vitale4
	University of Verona, Dep. of Neurosciences, Biomedicine and Movement Sciences, Verona, Italy1; Founder of Reaction, Founder of Reaction, Saluzzo (cn), Italy2; University of Milan, Dep. of Biomedical Sciences For Health, Milan, Italy3; Irccs Istituto Ortopedico Galeazzi, Irccs Istituto Ortopedico Galeazzi, Milan, Italy4


	70 Paralympic athletes’ stress and resilience in the age of COVID-19
	Marco Centorbi1, Alessandra Di Cagno2, Andrea Buonsenso1, Giulia Di Martino2, Sebastiano Riccio1, Giovanni Fiorilli1, Giuseppe Calcagno1
	Università Degli Studi Del Molise, Dipartimento Di Medicina E Scienze Della Salute, Campobasso, Italy1; Università Degli Studi Di Roma Foro Italico, Dipartimento Di Scienze Motorie, Umane E Della Salute, Rome, Italy2


	71 The influence of physical activity and sedentary time on mood states: a survey conducted on the just the woman I am participants
	Anna Mulasso1, Emanuela Rabaglietti2, Luca Scolfaro3, Raffaella Palumbo3, Raffaella Motta3, Omar Capuzzo4, Alberto Rainoldi1
	University of Turin, Department of Medical Sciences, Turin, Italy1, University of Turin, Department of Psychology, Turin, Italy2, Links Foundation, -, Turin, Italy3, Centro Universitario Sportivo Di Torino, -, Turin, Italy4


	72 The impact of noisy information processing in the evaluative and decisional dimensions. the role of heuristics, cognitive biases, and noise
	Franco Viviani1
	Università Di Padova, Dipartimento Scienze Biomediche, Padova, Italy1


	73 Estimates of muscle fiber cross-sectional area from the decomposition of high-density surface emg signals
	Andrea Casolo1, Sumiaki Maeo2, Thomas Balshaw3, Jonathan Folland3, Dario Farina4, Alessandro Del Vecchio5
	Università Degli Studi Di Padova, Dipartimento Di Scienze Biomediche, Padova, Italy1; Ritsumeikan University, College of Sport and Health Sciences, Kusatsu, Giappone, Italy2; Loughborough University, School of Sport, Exercise & Health Sciences, Loughborough, Regno Unito, Italy3, Imperial College London, Department of Bioengineering, London, Regno Unito4; Friedrich-alexander University, Department of Artificial Intelligence In Biomedical Engineering, Erlangen, Germania5


	74 Deficits in knee extension strength following anterior cruciate ligament reconstruction are explained by a reduced neural drive to the quadriceps muscle
	Stefano Nuccio1, Alessandro Del Vecchio2, Andrea Casolo3, Luciana Labanca1, Jacopo Emanuele Rocchi4, Francesco Felici1, Andrea Macaluso1, Pier Paolo Mariani4, Deborah Falla5, Dario Farina6, Paola Sbriccoli1
	Università Degli Studi Di Roma ‘‘foro Italico’’, Dipartimento Di Scienze Motorie, Umane E Della Salute, Rome, Italy1; Friedrich-alexander University, Department of Artificial Intelligence In Biomedical Engineering, Erlangen-nuremberg, Germania2; Università Degli Studi Di Padova, Dipartimento Di Scienze Biomediche, Padova, Italy3; Villa Stuart Sport Clinic, Villa Stuart Sport Clinic -fifa Medical Centre of Excellence, Rome, Italy4; University of Birmingham, Centre of Precision Rehabilitation For Spinal Pain (cpr Spine), School of Sport, Exercise and Rehabilitation Sciences, Birmingham, Regno Unito5; Imperial College London, Department of Bioengineering, London, Regno Unito6


	75 The effect of mental fatigue on endurance performance at different exercise-intensity domains
	Alessio Marciano1, Chiara Gattoni2, Simone Villanova1, Giulia Papetti3, Beatrice Banfo3, Samuele Maria Marcora4, Simone Porcelli3
	University of West Scotland, Institute For Clinical Exercise and Health Science, Glasgow, Regno Unito1; University of Kent, School of Sports and Exercise Sciences, Canterbury, Regno Unito2; University of Pavia, Department of Molecular Medicine, Pavia, Italy3; University of Bologna, Department of Biomedical Science and Neuromotor Sciences Dibinem, Bologna, Italy4


	76 The effect of leg preference on mechanical efficiency during single-leg extension exercise
	Massimo Venturelli1, Cantor Tarperi2, Chiara Milanese1, Luca Festa1, Luana Toniolo3, Carlo Reggiani3, Federico Schena1
	Università Di Verona, Neuroscienze Biomedicina E Movimento, Verona, Italy1; Uiversità Di Torino, Scienze Cliniche E Biologiche, Torino, Italy2; Università Di Padova, Scienze Biomediche, Padova, Italy3


	77 The effects of a 12-week stretching training program on the plantarflexor muscles mechanical properties
	Stefano Longo1, Emiliano Cè1, Angela Valentina Bisconti2, Susanna Rampichini1, Christian Doria1, Marta Borrelli1, Eloisa Limonta1, Giuseppe Coratella1, Fabio Esposito1
	Università Degli Studi Di Milano, Department of Biomedical Sciences For Health, Milan, Italy1; The University of Utah, Department of Internal Medicine, Salt Lake City, USA2


	78 Changes in hamstrings volume and architecture in response to 10-day bed rest
	Fabio Sarto1, Elena Monti1, Boscarontjan Scaronimunic2, Rado Piscaronot2, Marco V. Narici1, Martino V. Franchi1
	University of Padova, Department of Biomedical Sciences, Padova, Italy1; Science and Research Centre Koper, Science and Research Centre Koper, Koper, Slovenia2


	79 The effect of endurance training on pulmonary VO2 kinetics in solid organs transplanted recipients
	Alessio Del Torto1, Carlo Capelli2, Roberto Peressutti3, Adriana Di Silvestre3, Ugolino Livi4, Chiara Nalli4, Sandro Sandro4, Gianpaolo Amici5, Umberto Baccarani6, Stefano Lazzer7
	University of Udine, Department of Medical Area, Udine, Italy1; University of Verona, Department of Neurosciences, Biomedicine and Movement Sciences, Udine, Italy2; University Hospital of Udine, Regional Transplantation Centre, Friuli Venezia Giulia Region, Udine, Italy3; University Hospital of Udine, Cardiac Surgery Unit, Udine, Italy4; San Daniele Del Friuli Hospital, Nephrology and Dialysis Unit, San Daniele Del Friuli, Italy5; University Hospital of Udine, Liver-kidney Transplant Unit, Udine, Italy6; University of Udine, School of Sport Sciences, Udine, Italy7


	80 The effect of cigarette smoking on the cardiorespiratory and metabolic kinetics in young trained males
	Marta Borrelli1, Christian Doria1, Eloisa Limonta1, Stefano Longo1, Emiliano Cè1, Susanna Rampichini1, Fabio Esposito1
	Università Degli Studi Di Milano, Department of Biomedical Sciences For Health, Milan, Italy1


	81 Acute physiological and metabolic responses to a high-intensity continuous training and three high-intensity interval training regimes in active university students
	Marco Panasci1, Emanuela Faelli1, Ambra Bisio1, Piero Ruggeri1, Vittoria Ferrando1
	Università Degli Studi Di Genova, Dipartimento Di Medicina Sperimentale, Genova, Italy1


	82 Effects of 3-month polarized training vs. high intensity interval training on cardiorespiratory fitness, body composition and fat metabolism in obese adults
	Mattia D’alleva1, Filippo Vaccari1, Mirco Floreani1, Federica Fiori1, Michela Marinoni1, Maria Parpinel1, Stefano Lazzer1
	Università Degli Studi Di Udine, Dipartimento Di Area Medica, Udine, Italy1


	83 Is heart rate a sensitive indicator of aerobic demand during shuttle run?
	Susanna Rampichini1, Eloisa Limonta1, Marta Borrelli1, Emiliano Cè1, Giuseppe Coratella1, Stefano Longo1, Angela Valentina Bisconti1, Matteo Zago2, Filippo Bertozzi1, Chiarella Sforza1, Fabio Esposito1
	Università Degli Studi Di Milano, Dipartimento Di Scienze Biomediche Per La Salute, Milan, Italy1; Politecnico Di Milano, Department of Electronics, Information and Bioengineering (deib), Milan, Italy2


	84 Did children’s physical activity change differently in boys and girls before and after school closures during COVID-19 pandemic? Results from the I-move study
	Alice Masini1, Sofia Marini1, Giuseppe Barone2, Laura Bragonzoni2, Stefania Toselli1, Alessia Tessari3, Maria Cristina Bisi4, Rita Stagni4, Alessandra Sansavini3, Marcello Lanari5, Andrea Ceciliani2, Laura Dallolio1
	University of Bologna, Department of Biomedical and Neuromotor Sciences, Bologna, Italy1; University of Bologna, Department For Life Quality Studies, Rimini, Italy2; University of Bologn, Department of Psychology, Bologna, Italy3; University of Bologna, Department of Electrical, Electronic, and Information Engineer, Bologna, Italy4; University of Bologna, Paediatric Emergency Unit, Irccs Azienda Ospedaliero-universitaria Di Bologna, Bologna, Italy5


	85 Online physical activity and nutritional supplementation: effects on quality of life and disease progression in chronic kidney disease patients
	Arianna Murri1, Elisa Grazioli1, Giulia Marrone2, Manuela Di Lauro3, Silvia Urciuoli4, Claudia Cerulli1, Eliana Tranchita1, Annalisa Romani4, Nicola Di Daniele3, Attilio Parisi1, Annalisa Noce3
	University of Rome ‘‘foro Italico’’, Department of Exercise, Human and Health Sciences, Rome, Italy1; University of Rome Tor Vergata, Phd School of Applied Medical, Surgical Sciences, Rome, Italy2; University of Rome Tor Vergata, Uoc of Internal Medicine-center of Hypertension and Nephrology Unit, Department of Systems Medicine, Rome, Italy3; University of Florence, Phytolab (pharmaceutical, Cosmetic, Food Supplement, Technology and Analysis), Disia, Florence, Italy4


	86 Efficacy of thermal aquatic exercise program on physical fitness in chronic venous disease patients
	Erica Menegatti1, Simona Mandini2, Gianni Mazzoni2, Anselmo Pagani1, Giampiero Avruscio3, Paolo Zamboni1, Sergio Gianesini1
	Vascular Diseases Center, Department of Translational Medicine, University of Ferrara, Ferrara, Italy1; Center For Exercise Science and Sport, Department of Neuroscience and Rehabilitation, University of Ferrara, Ferrara, Italy2; Angiology Unit, Department of Cardiac, Thoracic and Vascular Sciences, Padova University Hospital, Padova, Italy3


	87 Adherence to healthy lifestyle in sport sciences university students during COVID-19 pandemic
	Antonino Mulè1, Letizia Galasso1, Lucia Castelli1, Fabio Esposito1, Angela Montaruli1, Eliana Roveda1
	Università Degli Studi Di Milano, Dipartimento Di Scienze Biomediche Per La Salute, Milan, Italy1


	88 Population perception exercise oncology: the popcorn study
	Anita Borsati1, Ilaria Trestini2, Daniela Tregnago2, Massimo Lanza1, Michele Milella2, Sara Pilotto2, Alice Avancini2
	University of Verona, Department of Neuroscience, Biomedicine and Movement Science, Verona, Italy1; University of Verona, Department of Oncology, Verona, Italy2


	89 Adapted physical activity for women with osteoporosis and vertebral fracture: the point of view of the OSTEO-AFA/2014 study participants
	Sofia Marini1, Alice Masini1, Andrea Mascolo2, Angela Buffa3, Nazzarena Malavolta4, Giuseppe Barone2, Laura Bragonzoni2, Pasqualino Maietta Latessa2, Laura Dallolio1
	University of Bologna, University of Bologna, Department of Biomedical and Neuromotor Sciences, Bologna, Italy1; University of Bologna, University of Bologna, Department For Life Quality Studies, Rimini, Italy2; Ausl, Metropolitan Network of Rheumatology Ausl of Bologna, Bologna, Italy3; University Hospital of Sant’orsola Malpighi, Departmental Program For Rheumatic Diseases, Mother Fortunata Toniolo Nursing Home, Bologna, Italy4


	90 Coherence between rating of perceived exertion and training intensity zones in elite racewalkers
	Claudio Quagliarotti1, Silvia Assenza1, Patrizio Parcesepe2, Gaspare Pavei3, Antonio La Torre4, Maria Francesca Piacentini1
	University of Rome ’foro Italico’, Department of Movement, Human and Health Sciences, Rome, Italy1; G.s. Fiamme Gialle, Sez. Atletica Leggera, Rome, Italy2; University of Milan, Department of Pathophysiology and Transplantation, Milan, Italy3; University of Milan, Department of Biomedical Sciences For Health, Milan, Italy4


	91 The energetic cost of forward vs shuttle running in marathon runners and soccer players
	Johnny Padulo1, Antonio Buglione2, Christian Doria1, Marta Borrelli1, Fabio Esposito1
	Università Degli Studi Di Milano, Department of Biomedical Sciences For Health, Milan, Italy1; San Raffaele Roma Open University, Department of Human Sciences and Promotion of The Quality of Life, Rome, Italy2


	92 Home advantage is influenced by the timing of the events during rugby union domestic competition
	Alexandru Nicolae Ungureanu1, Luca Mattina2, Corrado Lupo1, Paolo Riccardo Brustio3
	University of Turin, Neuromuscularfunction Research Group, Department of Medical Sciences, Turin, Italy1; University of Turin, School of Exercise & Sport Sciences, Suism, Turin, Italy2; University of Verona, Department of Neuroscience, Biomedicine and Movement, Verona, Italy3


	93 Training session monitoring in female cross-country skiers of olympic interest
	Chiara Zoppirolli1, Roberto Modena1, Federico Schena2, Barbara Pellegrni1, Lorenzo Bortolan1
	Cerism, Università Degli Studi Di Verona, Rovereto, Italy1; Cerism, Università Degli Studi Di Verona, Verona, Italy2


	94 Effect of mental fatigue and subsequent 20-min daytime napping on sleepiness and cognitive performance in endurance athletes
	Jacopo Vitale1, Luca Filipas2, Luigi Mininno2, Antonio La Torre2
	Irccs Istituto Ortopedico Galeazzi, Laboratorio Del Movimento E Scienze Dello Sport, Milan, Italy1; Università Degli Studi Di Milano, Dipartimento Di Scienze Biomediche Per La Salute, Milan, Italy2


	95 Bioimpedance vector analysis of young male and female team handball players
	Pascal Izzicupo1, Andrea Di Credico1, Giulia Gaggi1, Barbara Ghinassi1, Angela Di Baldassarre1
	Dipartimento Di Medicina E Scienze Dell’invecchiamento, Università Degli Studi ‘‘G. D’annunzio’’, Chieti, Italy1


	96 The transition between walking and running: muscle and tendon behavior can explain the transition between gaits?
	Andrea Monte1, Paolo Tecchio1, Francesca Nardello1, Beatriz Bachero-mena2, Luca Paolo Ardigò1, Paola Zamparo1
	Università Di Verona, Università Di Verona, Dipartimento Di Neuroscienze, Biomedicina E Movimento, Verona, Italy1; Universidad De Sevilla, Department of Physical Education and Sport, Siviglia, Spagna2


	97 Use of pressure sensors to determine the hand thrust force in swimming: preliminary results of a comparative validation study
	Matteo Cortesi1, Riccardo Zoboli1, Riccardo Olivato1, Cheong-yui Wong2
	University of Bologna, Department For Life Quality Studies, Bologna, Italy1; Hong Kong University of Science and Technology, 2department of Electronic and Computer Engineering, Hong Kong, Hong Kong2


	98 Front vs back overhead press: an electromyographic analysis and possible implications for resistance training
	Giuseppe Coratella1, Gianpaolo Tornatore1, Stefano Longo1, Susanna Rampichini1, Marta Borrelli1, Christian Doria1, Emiliano Cè1, Fabio Esposito1
	Università Degli Studi Di Milano, Dipartimento Di Scienze Biomediche Per La Salute, Milan, Italy1


	99 Kinematics of backward standing starts in elite cyclists: the effect of initial crank angle
	Francesca Nardello1, Riccardo Bernabè1, Simone Bettega1, Marco Zandomeneghi1, Paola Zamparo1
	Università Degli Studi Di Verona, Dipartimento Di Neuroscienze, Biomedicina E Movimento, Verona, Italy1


	100 Typical risk pattern for anterior cruciate ligament injury is largely present in competitive athletes: biomechanical screening through wearable sensors
	Stefano Di Paolo1, Laura Bragonzoni1, Alberto Grassi2, Stefano Zaffagnini2
	Università Di Bologna, Dipartimento Di Scienze Per La Qualità Della Vita, Bologna, Italy1; Istituto Ortopedico Rizzoli, Clinica Ortopedica E Traumatologica Ii, Bologna, Italy2


	101 Biomechanical analysis of different device positions on backstroke start in élite swimmers
	Emanuele Chirico1, Giancarlo Cervino1, Sabrina Demarie1, Giuseppe Vannozzi1
	Università Degli Studi Di Roma ‘‘foro Italico’’, Scienze Del Movimento Umano E Dello Sport, Rome, Italy1


	102 MIR-1303 and MIR-548A2 are down-regulated in muscle tissue of veteran football players: effects on longevity
	Annamaria Mancini1, Daniela Vitucci2, Francesca Maria Orlandella3, Alessia Terracciano2, Stefania Orrù2, Peter Krustrup4, Giuliana Salvatore2, Pasqualina Buono2
	University Parthenope, Naples, Italy, Movement Sciences and Wellness, Napoli, Italy1; University Parthenope, Naples, Italy, Movement Sciences and Wellness, Naples, Italy;2, 3irccs Sdn Naples, Italy, 3irccs Sdn Naples, Italy, Naples, Italy3; University of Southern Denmark, Department of Sports Science and Clinical Biomechanics, Odense, Danimarca4


	103 Angiogenic and myogenic response to exercise in healthy and diabetic older adults
	Tatiana Moro1, Antonio Paoli1, Giorgia Schiavinotto1, Lisa Vigo1, Elena Volpi2, Blake B. Rasmussen3, Christopher S. Fry4
	University of Padua, Department of Biomedical Sciences, University of Padova, Padova, Italy1; University of Texas Medical Branch, Department of Internal Medicine/geriatrics, Galveston, USA2; University of Texas Medical Branch, Department of Nutrition and Metabolism, Galveston, USA3; University of Kentucky, Department of Athletic Training and Clinical Nutrition, Lexington, USA4


	104 Muscle mitochondrial uncoupling and cardiac output predict VO2PEAK during single-leg knee extensor exercise
	Gaia Giuriato1, Elisa Calabria1, Federico Schena1, Massimo Venturelli1
	Università Di Verona, Neuroscienze, Biomedicina E Del Movimento, Verona, Italy1


	105 Different types of training protect muscles against reactive oxygen species injury in LHCN-M2 human myoblast cells
	Annamaria Mancini1, Daniela Vitucci2, Giuseppe Labruna2, Pasqualina Buono3
	University Parthenope, Naples, Italy, Movement Sciences and Wellness, Napoli, Italy1; Ceinge-biotecnologie Avanzate, Naples, Italy., Ceinge-biotecnologie Avanzate, Naples, Italy2; University Parthenope, Naples, Italy, Movement Sciences and Wellness, Naples, Italy3


	106 The effect of dexamethasone and tumor necrosis factor- Alpha on gene expression, protein synthesis and sarcomere arrangement in myotubes: shedding light on in vitro models of skeletal muscle wasting
	Andrea di Credico1, Giulia Gaggi1, Barbara Ghinassi1, Pascal Izzicupo1, Angela Di Baldassarre1
	Università, Università Degli Studi ‘‘G. D’annunzio’’, Chieti, Italy1


	107 Whole-body cryotherapy treatment modulates the innate immune response in non-professional football players
	Valentina Selleri1, Marco Mattioli2, Domenico Lo Tartaro3, Sara De Biasi2, Annamaria Paolini3, Marcello Pinti1, Roberta D’alisera4, Laura Roli5, Pasqualino Maietta6, Ferdinando Tripi7, Emanuele Guerra4, Anna Vittoria Mattioli8, Gustavo Savino4, Tommaso Trenti5, Andrea Cossarizza2, Milena Nasi8
	Università Degli Studi Di Modena E Reggio Emilia (unimore), Dipartimento Di Scienze Della Vita, Modena, Italy1; Università Degli Studi Di Modena E Reggio Emilia (unimore), Dipartimento Di Scienze Mediche E Chirurgiche Materno-infantili E Dell’adulto, Modena, Italy2; Università Degli Studi Di Modena E Reggio Emilia (unimore), Dipartimento Di Scienze Biomediche, Metaboliche E Neuroscienze, Modena, Italy3; Azienda Usl Di Modena, Dipartimento Di Salute Pubblica, Medicina Dello Sport, Modena, Italy4; Azienda Usl Di Modena, Dipartimento Di Medicina Di Laboratorio E Patologia, Modena, Italy5; Alma Mater Studiorum Università Di Bologna (unibo), Dipartimento Di Scienze Per La Qualità Della Vita, Bologna, Italy6; Associazione Sportiva No Profit A.s. La Fratellanza 1874, A.s. La Fratellanza 1874, Modena, Italy7; Università Degli Studi Di Modena E Reggio Emilia (unimore), Dipartimento Chirurgico, Medico, Odontoiatrico E Di Scienze Morfologiche, Modena, Italy8


	108 Fast or slow start? The role of running strategies in triathlon
	Kristina Skroce1, Cantor Tarperi2, Iacopo Brasi1, Federico Schena1).
	Università Di Verona, Dip. Neuroscienze, Biomedicina E Movimento, Verona, Italy1; Università Di Torino, Dip. Scienze Cliniche E Biologiche, Torino, Italy2


	109 Perception of velocity during free-weight exercises: difference between back squat and bench press
	Ruggero Romagnoli1, Maria Francesca Piacentini1
	Università, Università Degli Studi Di Roma ’foro Italico’, Rome, Italy1


	110 The effects of uphill and downhill high-intensity interval training on running performance in recreational runners
	Lorenzo Budel1, Kristina Skroce2, Samuel D’emanuele1, Simone Bettega1, Federico Schena1, Cantor Tarperi1
	Università Degli Studi Di Verona, Dipartimento Di Neuroscenze, Biomedicina E Movimento, Verona, Italy1; Università Di Rijeka, Facoltà Di Medicina, Rijeka, Croazia2


	111 Could the addition of sport-specific interactions be beneficial on agility and strength performance assessment in football academies? A variation of the Illinois test
	Raffaele Zinno1, Stefano Di Paolo1, Luca Milandri1, Erika Pinelli1, Giuseppe Barone1, Laura Bragonzoni1
	Università Di Bologna, Dipartimento Di Scienze Per La Qualità Della Vita, Bologna, Italy1


	112 Differences in muscle quality between male and female firefighters
	Ludovica Cardinali1, Fabrizio Perroni2, Stefano Amatori2, Lamberto Cignitti3, Carlo Baldari4, Mario Vetrano5, Marco Bruno Luigi Rocchi2, Davide Sisti2, Sveva Maria Nusca5, Laura Guidetti6
	University of Rome ‘‘foro Italico’’, Department of Movement, Human and Health Sciences, Rome, Italy1; University of Urbino Carlo Bo, Department of Biomolecular Sciences, Urbino, Italy2; Italyn Firefighting Corp, Italyn Firefighting Corp, Rome, Italy3; Ecampus University, Ecampus University, Novedrate, Como, Italy4; ‘‘sapienza’’ University of Rome, Physical Medicine and Rehabilitation Unit, Sant’andrea Hospital, Rome, Italy5; University ‘‘niccolò Cusano’’, Department Unicusano, Rome, Italy6


	113 Evaluating intra- and inter-seasonal fitness and training load variations of elite U20 soccer players
	Massimo Saccà1, Danilo Bondi2, Fabrizio Balducci1, Giuseppe Mazza1
	University of Firenze, School of Human Health Sciences, Firenze, Italy1, University ‘‘G. D’annunzio’’ of Chieti---Pescara, Department of Neuroscience, Imaging and Clinical Sciences, Chieti, Italy2


	114 Gender specific equation to estimate peak oxygen uptake in female patients with cardiovascular disease
	Valentina Zerbini1, Andrea Raisi1, Jonathan Myers2, Tommaso Piva1, Rosario Lordi1, Giorgio Chiaranda3, Gianni Mazzoni1, Giovanni Grazzi1, Simona Mandini1
	University of Ferrara, Department of Neuroscience and Rehabilitation, Ferrara, Italy1; Stanford University, School of Medicine, Stanford, CA, USA2; Ausl Piacenza, Public Health Department, Bologna, Italy3


	115 Relationship between exercise capacity and grip strength in elderly outpatients with coronary artery disease
	Andrea Raisi1, Valentina Zerbini1, Rosario Lordi1, Tommaso Piva1, Giovanni Grazzi1, Gianni Mazzoni1, Simona Mandini1
	Center For Exercise Science and Sports, Università Di Ferrara / Dipartimento Di Neuroscienze E Riabilitazione, Ferrara, Italy1


	116 Two-month exercise-based biocircuit program increases muscle strength and cardiorespiratory fitness in cardiac patients
	Rosario Lordi1, Nicola Grazzi2, Andrea Raisi1, Valentina Zerbini1, Tommaso Piva1, Simona Mandini1, Vincenzo Benedetto Flotta2, Silvano Zanuso3, Antonio Sammali2, Danilo Cervellati2, Marco Tesini2, Alessandro Capucci2, Giovanni Grazzi1
	Center For Exercise and Sports, Dipartimento Di Neuroscienze E Riabilitazione Università Degli Studi Di Ferrara, Ferrara, Italy1; Abcardio Bologna Srl., Settore Scientifico, Bologna, Italy2; Technogym S.p.a., Scientific Departement, Cesena, Italy3


	117 The effects of a 50 km ultramarathon race on cardiac biomarkers in highly trained athletes
	Marco Alfonso Perrone1, Maurizio Volterrani2, Chiara Salimei1, Attilio Parisi3, Ferdinando Iellamo1
	Dipartimento Di Scienze Cliniche E Medicina Traslazionale, Università Di Roma Tor Vergata, Rome, Italy1; Dipartimento Di Promozione Delle Scienze Umane E Della Qualità Della Vita, Università Telematica San Raffaele, Rome, Italy2; Dipartimento Di Scienze Motorie, Umane E Della Salute, Università Di Roma Foro Italico, Rome, Italy3


	118 Cardiovascular rehabilitation: the trainer’s role
	Luigi Renzi1, Germano Guerra1, Antonio Musto2, Giuseppe Calcagno1)
	Department of Medicine and Health Science, University of Molise, Department of Medicine and Health Science, University of Molise, Campobasso (cb), Italy1; U.o.s. Rehabilitation and Cardiac Prevention, A. Cardarelli Hospital Campobasso, U.o.s. Rehabilitation and Cardiac Prevention, A. Cardarelli Hospital Campobasso, Campobasso (cb), Italy2


	119 Cardiovascular risk prediction in football players: a machine learning framework
	Davide Barbieri1, Luciana Zaccagni1
	Università Di Ferrara, Dipartimento Di Neuroscienze E Riabilitazione, Ferrara, Italy1


	120 ‘‘Kanchenjunga exploration & physiology’’ research project: trekking and high altitude hypoxia
	Vittore Verratti1, Danilo Bondi2, Tiziana Pietrangelo2
	Sismes -- Società Italiana Di Scienze Motorie E Sportive, University ‘‘g. D’annunzio’’ of Chieti-pescara,department of Psychological, Health and Territorial Sciences,, Chieti, Italy1; Sismes -- Società Italiana Di Scienze Motorie E Sportive, University ‘‘g. D’annunzio’’ of Chieti-pescara, Department of Neuroscience, Imaging and Clinical Sciences., Chieti, Italy2


	121 Independent and combined effects of hypoxia and cold on submaximal and maximal exercise
	Alexa Callovini1, Alessandro Fornasiero1, Aldo Savoldelli1, Marco Decet1, Spyros Skafidas1, Barbara Pellegrini1, Lorenzo Bortolan1, Federico Schena1
	Cerism, Centro Di Ricerca Sport, Montagna E Salute, Dipartimento Di Neuroscienze, Biomedicina E Movimento, Rovereto, Italy1


	122 Effects of an acute exposure to simulated and real altitude on organ transplant recipients: the ‘‘Monte Rosa’’ project
	Aldo Savoldelli1, Gianluigi Dorelli2, Alessandro Fornasiero1, Alexa Callovini1, Marco Decet1, Barbara Pellegrini1, Luigi Vanoni3, Luca Dalle Carbonare2, Federico Schena1
	University of Verona, Cerism, Sport Mountain and Health Research Centre, University of Verona, Rovereto, Italy1; University of Verona, Department of Medicine, School of Medicine In Sports and Exercise, Verona, Italy2; Italyn Alpine Club, National Medical Commission, Milan, Italy3


	123 Oxidative stress after administration of oxygen at different pressures and concentrations: a randomized trial
	Matteo Paganini1, Simona Mrakic-sposta2, Alessandra Vezzoli2, Tommaso Antonio Giacon1, Alberto Oppio1, Cinzia Dellanoce2, Tatiana Moro1, Antonio Paoli1, Gerardo Bosco1
	Nutrition and Exercise Physiology Laboratory, Department of Biomedical Sciences, University of Padova, Padova, Italy1; Institute of Clinical Physiology, National Research Council (cnr), Milan, Italy2


	124 Analysis of fluidity of movement in parkour using one inertial measurement system
	Francesco Feletti1, Cristian Bracco1, Andrea Aliverti1, Antonio La Torre2, Matteo Bonato2
	Politecnico Di Milano, Dept. of Bioengineering, Milan, Italy1; Università Degli Studi Di Milano Statale, Dipartimento Di Scienze Biomediche Per La Salute, Milan, Italy2


	125 Infrared thermography technique for the evaluation of athletic task in olympic weightlifting
	Riccardo Sorrentino1, Gabriella Epasto2, Eugenio Guglielmino2, Ludovico Magaudda1
	Università Degli Studi Di Messina, Dipartimento Di Scienze Biomediche, Odontoiatriche E Delle Immagini Morfologiche E Funzionali, Messina, Italy1, Università Degli Studi Di Messina, Dipartimento Di Ingegneria, Messina, Italy2


	126 Effects of long-term football training on human breast cancer cell migration
	Andreina Alfieri1, Annamaria Mancini1, Georgios Ermidis2, Daniela Vitucci1, Stefania Orrù1, Malte Nejst Larsen3, Peter Krustrup3, Pasqualina Buono1
	1department of Movement Sciences and Wellness, University Parthenope, Naples, Italy, 2ceinge-biotecnologie Avanzate, Naples, Italy, Napoli, Italy1; 1dismeb; 3department of Sports and Clinical Biomechanics, Sport and Health Sciences Cluster, University of Southern Denmark, Odense, Denmark, 4copenhagen Centre For Team Sport and Health, Department of Nutrition, Exercise and Sports, University of Copenhagen, Copenhagen, Denmark, Copenhagen, Danimarca2; 3department of Sports and Clinical Biomechanics, Sport and Health Sciences Cluster, University of Southern Denmark, Odense, Denmark, 4copenhagen Centre For Team Sport and Health, Department of Nutrition, Exercise and Sports, University of Copenhagen, Copenhagen, Denmark, Copenhagen, Danimarca3


	127 Role of skeletal muscle capillarization in muscle adaptation to resistance exercise training in young, healthy and diabetic older adults
	Giorgia Schiavinotto1, Lisa Vigo1, Camille R. Brightwell2, Elena Volpi3, Blake B. Rasmussen4, Christopher S. Fry2, Tatiana Moro1
	University of Padua, Department of Biomedical Sciences, University of Padova, Padova, Italy1; University of Kentucky, Department of Athletic Training and Clinical Nutrition, Lexington, USA2; University of Texas Medical Branch, Sealy Center on Aging, Galveston, Stati Uniti D’ America3; University of Texas Medical Branch, Department of Nutrition & Metabolism, Galveston, USA4


	128 Role of skeletal muscle pericytes in the myogenic response to exercise in young and older adults
	Lisa Vigo1, Giorgia Schiavinotto1, Antonio Paoli1, Blake B. Rasmussen2, Elena Volpi3, Christopher S. Fry4, Tatiana Moro1
	University of Padua, Department of Biomedical Sciences, Padova, Italy1; University of Texas Medical Branch, Department of Nutrition & Metabolism, Galveston, USA2; University of Texas Medical Branch, Department of Internal Medicine/geriatrics, Galveston, USA3; University of Kentucky, Department of Athletic Training and Clinical Nutrition, Lexington, USA4


	129 Multiple sclerosis and physical activity: a new combination to reduce fatigue?
	Federica Lucarelli1
	Università Cattolica Del Sacro Cuore, Dipartimento Di Pedagogia, Milan, Italy1


	130 Neuromuscular electrical stimulation superimposed on movement and isoinertial training for rotator cuff-related shoulder pain: a case report and literature review
	Arcangelo Parisella1, Sebastiano Nutarelli2, Eraldo Malja3, Andrea Macaluso1, Arrigo Giombini1
	Università, Università Degli Studi Di Roma ‘‘foro Italico’’, Rome, Italy1; Università, School of Public Health, Physiotherapy and Sports Science, University College Dublin, Roma, Irlanda2; Università, University of Parma, Strada Dell’università, Parma, Italy3


	131 New insight of therapeutic horse back riding in down syndrome
	Simona Portaro1, Angelo Alito1, Gisulia Leonardi1, Daniele Bruschetta1, Eliseo Scarcella1, Lacramioara Gina Berescu1
	U.o.c of Physical and Rehabilitation Medicine and Sports Medicine, Policlinico Universitario G. Martino, Messina, Italy1


	132 Sport participation in europe in individuals with down syndrome: data from the ikons study
	Maria Francesca Piacentini1, Federico Quinzi2, Valentina Camomilla2, Giuseppe Vannozzi2, Fabio Verdone2, Paola Sbriccoli2).
	Università Degli Studi Di Roma Foro Italico, Scienze Motorie Umane E Della Salute, Rome, Italy1; Università Degli Studi Di Roma Foro Italico, Scienze Motorie Umane E Della Salute, Rome, Italy2


	133 Down syndrome. Effects of psychomotor training on the structuring process of the body scheme
	Alessandra Nart1, Cristiana Lucchetti1, Vincenzo Biancalana1
	University of Urbino, Department of Biomolecular Sciences, Urbino, Italy1


	134 Effect of 4-week tennis training on motor skill proficiency and cognitive functions of adolescents with down’s syndrome
	Silvia Boscaini1, Valentina Cavedon1, Francesca Vitali1, Chiara Milanese1
	Università Di Verona, Dipartimento Di Neuroscienze, Biomedicina E Movimento, Verona, Italy1


	135 Effectiveness of a home-based balance training with visual stroboscopic deprivation in chronic incomplete spinal cord injury subjects: a pilot study
	Sara Guarducci1, Ilaria Nannini2, Riccardo Bravi3, Magdalena Sicher3, Gabriele Righi2, Giulio Del Popolo2, Giacomo Lucchesi2, Vincenzo Sorgente3, Erez James Cohen3, Diego Minciacchi3
	Università Degli Studi Di Firenze, Dipartimento Di Medicina Sperimentale E Clinica, Firenze, Italy1; Azienda Ospedaliero-universitaria Careggi, Unità Spinale, Firenze, Italy2; Università Degli Studi Di Firenze, Dipartimento Di Medicina Sperimentale E Clinica, Firenze, Italy3


	136 Effects of stroboscopic visual training on balance and gait in subjects with incomplete spinal cord injury: a randomized pilot study
	Magdalena Sicher1, Ilaria Nannini2, Riccardo Bravi1, Sara Guarducci1, Gabriele Righi2, Giulio Del Popolo2, Giacomo Lucchesi2, Vincenzo Sorgente1, Erez James Cohen1, Diego Minciacchi1
	Università Degli Studi Di Firenze, Dipartimento Di Medicina Clinica E Sperimentale Università Di Firenze, Firenze, Italy1, Azienda Ospedaliera Universitaria Careggi, Unità Spinale, Firenze, Italy2


	137 Evaluating factors associated with the sprint ability in sitting volleyball athletes
	Chiara Brugnoli1, Valentina Cavedon1, Francesca Vitali1, Carlo Zancanaro1, Chiara Milanese1
	Università Di Verona, Dipartimento Di Neuroscienze, Biomedicina E Movimento, Verona, Italy1


	138 Medical conditions treated at the ironman italy: from the epidemiology to the organization of a medical plan
	Francesco Feletti1, Gaia Saini2, Stefano Naldi2, Antonio La Torre3, Matteo Bonato3
	Ausl Romagna, S. Maria Delle Croci Hospital, Department of Diagnostic Imaging, Ravenna, Italy1; Ausl Romagna, S. Maria Delle Croci Hospital, Department of Emergency, Ravenna, Italy2; Università Degli Studi Di Milano Statale, Dipartimento Di Scienze Biomediche Per La Salute, Milan, Italy3


	139 Eating disorders in strong increase in young people in developmental age
	Francesco Perrotta1
	Unimol, Dipartimento Scienze Umanistiche, Campobasso, Italy1


	140 Effect of probiotics supplementation on physical performance and immunological response to overreaching: a pilot study
	Alessio Del Torto1, Anna Lirussi1, Giuseppe Marcolin1, Andrea Casolo1, Tatiana Moro1, Antonio Paoli1
	University of Padua, Department of Biomedical Sciences, University of Padova, Padova, Italy1


	141 Effect of very low calorie ketogenic diet combined with high-intensity functional training on body composition, cardiometabolic health and sarcopenic obesity: a case report
	Elisabetta Camajani1, Sabrina Basciani1, Massimiliano Caprio2
	Sapienza University of Rome, Department of Experimental Medicine, Section of Medical Pathophysiology, Food Science and Endocrinology, Rome, Italy1; San Raffaele Roma Open University, Department of Human Sciences and Promotion of The Quality of Life, Rome, Italy2


	142 Effects of an acute administration of creatine citrate on isometric muscle force expression in the biceps brachii after resistance exercise: a double-blind crossover placebo-controlled study
	Giuseppe Cerullo1, Massimo Negro2, Matteo Vandoni3, Giuseppe D’antona2
	Uniparthenope, 1 Department of Movement Sciences and Wellbeing, University of Naples Parthenope, Naples, Italy,, Napoli, Italy1; University of Pavia, Criams Sport Medicine Centre Voghera, Vogehra, Italy2; University of Pavia, Department of Public Health, Experimental Medicine and Forensic Science, University of Pavia, Pavia, Italy, Pavia, Italy3


	143 Effects of fasting duration during a time-restricted eating protocol on body composition and cardiometabolic risk factors
	Alessandro Sampieri1, Edoardo Santinello1, Giorgia Schiavinotto1, Lisa Vigo1, Antonio Paoli1, Tatiana Moro1
	University of Padua, Department of Biomedical Sciences, University of Padova, Padova, Italy1


	144 Effects of parmigiano reggiano cheese on muscle damage induced by eccentric exercise in healthy older adults
	Giacomo Mazzocco1, Giorgia Schiavinotto1, Linda Toniolo1, Daniele Altin1, Lisa Vigo1, Alessandro Sampieri1, Claudia Favero2, Valentina Pizzamiglio3, Antonio Paoli1, Tatiana Moro1
	University of Padua, Department of Biomedical Sciences, University of Padova, Padova, Italy1; University of Padua, Department of Medicine, University of Padova, Padova, Italy2; Consorzio Del Formaggio Parmigiano Reggiano, Consorzio Del Formaggio Parmigiano Reggiano, Reggio Emilia, Italy3


	145 Effects of parmigiano reggiano cheese on muscle damage induced by eccentric exercise in healthy young adults
	Daniele Altin1, Giorgia Schiavinotto1, Giacomo Mazzocco1, Linda Toniolo1, Lisa Vigo1, Alessandro Sampieri1, Claudia Favero2, Valentina Pizzamiglio3, Antonio Paoli1, Tatiana Moro1
	University of Padua, Department of Biomedical Sciences, University of Padova, Padova, Italy1; University of Padua, Department of Medicine, University of Padova, Padova, Italy2; Consorzio Del Formaggio Parmigiano Reggiano, Consorzio Del Formaggio Parmigiano Reggiano, Reggio Emilia, Italy3


	146 May the force be with women: effects of 9-week of a resistance training program with supplementation in untrained woman
	Massimo Negro1, Giuseppe D’antona1, Vittoria Carnevale Pellino2, Nicola Lovecchio2, Matteo Vandoni2
	University of Pavia, Centro Di Ricerca Interdipartimentale Nelle Attività Motorie E Sportive (criams)-sport Medicine Centre, Voghera, Italy1; Università Di Pavia, Laboratorio Di Attività Motoria Adattata, Dipartimento Di Salute Pubblica, Medicina Sperimentale E Forense, Pavia, Italy2


	147 Monitoring training load in soccer: the ROMEI model
	Marco Montini1, Jacopo Rocchi1
	Foro Italico / Figc, Foro Italico / Figc, Rome, Italy1


	148 1.2-km Shuttle run test for fitness evaluation in rugby union: what exactly does it measure?
	Massimo Teso1, Francesca Morra1, Luca Ferrari1, Gianluca Bochicchio1, Matteo Rizzo1, Giorgio Da Lozzo1, Silvia Pogliaghi1
	Università Degli Studi Di Verona, Dipartimento Di Scienze Motorie, Verona, Italy1


	149 Comparison of power and repeated-sprint characteristics in female ultimate frisbee players of different levels and playing roles
	Ivan Galli1, Rocco Di Michele2
	University of Bologna, Department For Life Quality Studies, Bologna, Italy1; University of Bologna, Department of Biomedical and Neuromotor Sciences, Bologna, Italy2


	150 Descriptive analysis of achilles and patellar tendon stiffness in young male basketball players
	Marco Gervasi1, Eneko Fernández-peña?2, Rosaria Gradilone1, Roberto Venerandi1, Eliano Crudelini1, Valentina Natalucci1, Piero Benelli1
	University of Urbino, Department of Biomolecular Sciences, Urbino, Italy1; University of The Basque Country (upv/ehu), Department of Phisical Education and Sport, Vitoria-gasteiz, Spagna2


	151 Development of mobility for the effectiveness of traditional karate skills
	Matteo Lucchini1, Matteo Quarantelli1
	Università San Raffaele, Università San Raffaele, Rome, Italy1


	152 Effects of a frisbee-specific training on repeated-sprint ability in elite women’s ultimate frisbee players
	Ivan Galli1, Rocco Di Michele2
	University of Bologna, Department For Life Quality Studies, Bologna, Italy1; University of Bologna, Department of Biomedical and Neuromotor Sciences, Bologna, Italy2


	153 Effects of detraining in young soccer players during the COVID-19 lockdown period
	Giuseppe Malizia1, Donato Formicola2
	Medical and Sport Science Department S.s. Lazio, Rome, Italy1; Department of Medical Science, Suism---University Sport Service Centre, University of Turin, Italy2


	154 Effects of isoinertial preconditioning on vertical jump and back squat
	Paolo Ronco1, Matteo Romanazzi1
	University of Turin, School of Exercise and Sport Sciences (suism), Turin, Italy1


	155 Efficient squat technique: an index to estimate it
	Gianluca Bochicchio1, Luca Ferrari1, Matteo Rizzo1, Massimo Teso1, Silvia Pogliaghi1
	Università Degli Studi Di Verona, Dipartimento Di Neuroscienze, Biomediche E Movimento, Verona, Italy1


	156 Evaluating the change of direction skill in futsal referees
	Luca Russomando1, Jessica Nazzaro1, Adriano Capobianco1, Stefania Orrù1
	Università Di Napoli Parthenope, Dip. Scienze Motorie E Del Benessere, Napoli, Italy1


	157 Factors affecting the spartan racereg performance: a study protocol
	Margherita Maria Quadri1, Matteo Bonato1, Gianluca Vernillo1
	Università Degli Studi Di Milano, Dipartimento Di Scienze Biomediche Per La Salute, Milan, Italy1


	158 Hepatic function in professional basketball athletes
	Mariarita Brancaccio1, Cristina Mennitti1, Alessandro Gentile1, Mariella Calvanese1, Jacopo Ulisse1, Luca Gentile1, Giovanni D’Alicandro2, Giulia Frisso1, Olga Scudiero1
	Università Degli Studi Di Napoli Federico Ii, Dipartimento Di Medicina Molecolare E Biotecnologie Mediche, Napoli, Italy1; Aorn, Santobono-pausillipon, Department of Neuroscience and Rehabilitation, Center of Sports Medicine and Disability, Napoli, Italy2


	159 An updated methodology to estimate critical velocity in front crawl swimming: a scoping review
	Luca Petrigna1, Bettina Karsten2, Anne Delextrat3, Simona Pajaujiene4, Diba Mani5, Giuseppe Battaglia1, Marianna Bellafiore1, Antonio Palma1, Antonino Bianco1
	Università Di Palermo, Sport and Exercise Sciences Research Unit, Department of Psychology, Educational Science and Human Movement, University of Palermo, Palermo, Italy1; Università, European University of Applied Sciences (eufh), Health School, Germany, Rostock, Germania2; Università, Faculty of Sport and Health Sciences and Social Work, Oxford Brookes University, Oxford, Regno Unito3; Università, Department of Coaching Science, Lithuanian Sports University, Kaunas, Lituania4; Università, Department of Applied Physiology and Kinesiology, University of Florida, Gainesville, Stati Uniti D’ America5


	160 Influence of the area per player in non-professional soccer players: focus on positional roles
	Annamaria Mancini1, Daniela Vitucci2, Pasquale Meo1, Adriano Capobianco1, Domenico Martone1, Francesca Cozzolino1, Pasqualina Buono1, Stefania Orrù1
	Università Di Napoli Parthenope, Dip. Scienze Motorie E Del Benessere, Napoli, Italy1; Ceinge Biotecnologie Avanzate, Ceinge Biotecnologie Avanzate, Napoli, Italy2


	161 Influence of the area per player in non-professional soccer players: focus on positional roles
	Annamaria Mancini1, D Vitucci2, P Capobianco3, D Martone3, F Cozzolino3, Paolina Buono3, Stefania Orru4
	1dipartimento Di Scienze Motorie E Del Benessere, Università Degli Studi Di Napoli Parthenope, Naples, Italy1, 2ceinge-biotecnologie Avanzate, Naples, Italy2, Dipartimento Di Scienze Motorie E Del Benessere, Università Degli Studi Di Napoli Parthenope, Naples, Italy3, Ceinge-biotecnologie Avanzate, Naples, Italy4


	162 Low back pain prevalence and risk factors in Italyn adolescent male soccer players: results from an online survey
	Lucia Cugusi1, Andrea Manca1, Ernest Fishback2, Claudio Secci3, Marco Bergamin4, Stefano Gobbo4, Andrea Di Blasio5, Andrea Montella1, Pasquale Bandiera1, Franca Deriu1
	University of Sassari, Department of Biomedical Sciences, Sassari, Italy1; University of Cagliari, Bachelor’s Degree Course In Physiotherapyi, Cagliari, Italy2; University of Cagliari, Bachelor’s Degree Course In Physiotherapy, Cagliari, Italy3; University of Padova, Sport and Exercise Medicine Division, Department of Medicine, Padova, Italy4; G. D’annunzio University of Chieti-pescara, Endocrine Section, Department of Medicine and Sciences of Aging, Chieti, Italy5


	163 May a cross-post activation performance enhancement (pape) exhist between upper and lower body in trained men?
	Riccardo De Luca1, Enrico Dalolio1, Mario Morellina1, Sandro Bartolomei2
	University of Bologna, Deparment For Life Quality Studies, Bologna, Italy1; University of Bologna, Department of Biomedical and Neuromotor Sciences, Bologna, Italy2


	164 Natural mineral spring waters for different sport performances
	Valentina Presta1, Luca Ambrosini1
	Università Di Parma, Dipartimento Di Medicina E Chirurgia, Parma, Italy1


	165 On the use of wearable sensors for football player performance evaluation
	Jury Taborri1, Eduardo Palermo2, Ludovica Cardinali3, Luigi Febbrari4, Fabrizio Perroni5, Stefano Rossi1
	University of Tuscia, Department of Economics, Engineering, Society and Business Organization, Viterbo, Italy1; University Sapienza of Rome, Department of Mechanical and Aerospace Engineering, Rome, Italy2; University of Rome ‘‘foro Italico’’, Department of Movement, Human and Health Sciences, Rome, Italy3; Football Association of Albania, Performance Department, Strength and Conditioning Coaches, Tirana, Albania4; University of Urbino Carlo Bo, Department of Biomolecular Sciences, Section of Exercise and Health Sciences,, Urbino, Italy5


	166 Optimizing endurance performance by appropriate non-sport-specific strength training: a systematic review and meta-analysis
	Luca Ambrosini1, Valentina Presta1
	Università Di Parma, Dipartimento Medicina E Chirurgia, Parma, Italy1


	167 Physical and sport activity in italyn scientific research products
	Gaetano Raiola1, Francesca D’elia2
	Università, Università Di Salerno Dipartimento Di Studi Politi E Sociali, Fisciano Salerno, Italy1; Università, Università Di Salerno Dipartimento Di Scienze Umane Filosofiche E Della Formazione, Fisciano Salerno, Italy2


	168 Physical fitness changes during the COVID-19 lockdown in youth soccer players
	Pasquale Salerno1, Cosme Franklim Buzzachera1, Luca Correale1, Mirko Bianchi1, Carlo Zanetti1
	Department of Public Health, Experimental and Forensic Medicine, University of Pavia, Pavia, Italy1


	169 Analysis of external load indicators in official matches and sport-specific training of semi-professional soccer players: focus on intensity and strength
	Guglielmo Pillitteri1, Valerio Giustino1, Marco Petrucci2, Luca Petrigna1, Fatma Nese Sahin3, Marianna Bellafiore1, Angelo Iovane1, Ewan Thomas1, Antonino Bianco1, Antonio Palermo1, Giuseppe Battaglia1
	Sport and Exercise Sciences Research Unit, Università Degli Studi Di Palermo/department of Psychology, Educational Science and Human Movement, Palermo, Italy1; Palermo Football Club, Fc Palermo, Palermo, Italy2; Faculty of Sport Sciences, Ankara University/ Department of Sport and Health, Faculty of Sport Sciences, Ankara, Turchia3


	170 Power-load relationship of bench press, ballistic bench press, and prone bench pull in italyn international canoeist and kayakers
	Matteo Fortunati1, Tiziano Gemelli2, Mariangela Valentina Puci3, Patrik Drid4, Julian Andrew Owen5, Antonino Bianco6, Giuseppe D’antona3, Stefano Ramat7
	University of Pavia, University of Pavia, Department of Sport and Exercise Science, Pavia, Italy1; University of Pavia, Department of Sport and Exercise Science, Pavia, Italy2; University of Pavia, Unit of Biostatistics and Clinical Epidemiology, Department of Public Health, Experimental and Forensic Medicine, Pavia, Italy3; University of Novi Sad, Faculty of Sport and Physical Education, Novi Sad, Serbia4; Bangor University, School of Sport, Health and Exercise Sciences, Bangor, Regno Unito5; University of Palermo, Department of Psychology, Educational Science and Human Movement, Palermo, Italy6; University of Pavia, Department of Electrical, Computer and Biomedical Engineering, University of Pavia, Pavia, Italy7


	171 Relationship between muscle soreness and training load in a beach handball goalkeeper: a case study
	Alice Iannaccone1, Andrea Fusco1, Valerio Viggiano1, Daniele Conte2, Cristina Cortis1
	Università Degli Studi Di Cassino E Del Lazio Meridionale, Dipartimento Di Scienze Umane, Sociali E Della Salute, Cassino, Italy1; Lithuanian Sports University, Institute of Sport Science and Innovations, Kaunas, Lituania2


	172 Serve quality analysis in tennis men at roland garros from 2003 to 2019
	Claudio Lazzaretto1, Matteo Bonato1, Carlo Rossi1
	Università Degli Studi Di Milano, Department of Biomedical Sciences For Health, Milan, Italy1


	173 The effects of bergamot on high sensitivity c-reactive protein and oxidized ldl in professional athletes during endurance training
	Marco Alfonso Perrone1, Bruno Donatucci2, Antonino De Lorenzo3, Maurizio Volterrani4, Attilio Parisi5, Ferdinando Iellamo1
	Dipartimento Di Scienze Cliniche E Medicina Traslazionale, Università Di Roma Tor Vergata, Rome, Italy1; Dipartimento Di Scienze Cliniche E Medicina Traslazionale, Università Tor Vergata, Rome, Italy2; Dipartimento Di Biomedicina E Prevenzione, Università Di Roma Tor Vergata, Rome, Italy3; Dipartimento Di Promozione Delle Scienze Umane E Della Qualità Della Vita, Università Telematica San Raffaele, Rome, Italy4; Dipartimento Di Scienze Motorie, Umane E Della Salute, Università Di Roma Foro Italico, Rome, Italy5


	174 The effects of physical training on cortisol and testosterone concentrations and physical performance in female football referees
	G. My1, Antonino Bianco2, A Palma2, S. Marsigliante1, Antonella Muscella1
	Department of Biological and Environmental Science and Technologies (di.s.te.b.a.), University of Salento, Lecce-italy1; Department of Psychology, Educational Science and Human Movement, Sport and Exercise Sciences Research Unit, University of Palermo, Palermo-italy2


	175 The evolution of the 3-point shot distribution in the NBA
	Samuele Paoli1, Stefano Bonnini2, Luigi Salmaso3
	University of Padua, Department of Statistical Sciences, Padova, Italy1; University of Ferrara, Department of Economics and Management, Ferrara, Italy2; University of Padua, Department of Management and Engineering, Padova, Italy3


	176 The relative age effect among elite female Italyn volleyball, basketball, and soccer players
	Alexandru Nicolae Ungureanu1, Corrado Lupo1, Paolo De Pasquale1, Gennaro Boccia2, Paolo Riccardo Brustio3
	University of Turin, Neuromuscularfunction Research Group, Department of Medical Sciences, Turin, Italy1; University of Turin, Department of Clinical and Biological Sciences, Turin, Italy2; University of Verona, Department of Neuroscience, Biomedicine and Movement, Verona, Italy3


	177 Anatomic distribution and classification of injuries and illnesses related to dinghy-sailing on hydrofoiling boats
	Francesco Feletti1, Antonio La Torre2, Matteo Bonato2
	Ausl Romagna, S. Maria Delle Croci Hospital, Department of Diagnostic Imaging, Ravenna, Italy1; Università Degli Studi Di Milano Statale, Dipartimento Di Scienze Biomediche Per La Salute, Milan, Italy2


	178 The use of rhythm in track & field: strategies for raising awareness about rhythm skills in young athletes
	Amalia Tinto1, Emanuela Maccarani2, Elisa Fovanna3, Marta Campanella3
	Università Degli Studi Di Torino, Suism---Centro Servizi, Torino, Italy1; Fgi, Accademia Internazionale Di Ginnastica, Desio, Italy2; Università Degli Studi Di Torino, Suism---Centro Servizi, Torino, Italy3


	179 Two vs. one resistance workouts in one day: acute effects on recovery and performance
	Emilia Pituelli1, Federico Stradi1, Lucrezia Nicolai1, Sandro Bartolomei2
	University of Bologna, Deparment For Life Quality Studies, Bologna, Italy1; University of Bologna, Departmente of Biomedical and Neuromotor Sciences, Bologna, Italy2


	180 Changes in anthropometry, body composition, HRV and muscular power performance through long period contests preparation in a natural female physique athlete
	Matteo Romanazzi1, Martina Bianchini1
	University of Turin, School of Exercise and Sport Sciences (suism), Turin, Italy1


	181 Changes in sleep architecture in response to a late evening competition in team sport athletes
	Jacopo Vitale1, Andrea Galbiati2, Gaia De Giacomi1, Davide Tornese3, Daniel Levendowski4, Luigi Ferini Strambi2, Giuseppe Banfi2
	Irccs Istituto Ortopedico Galeazzi, Laboratorio Del Movimento E Scienze Dello Sport, Milan, Italy1; Vita-salute San Raffaele University, Na, Milan, Italy2; Synlab Cam, Na, Monza, Italy3; Advanced Brain Monitoring, Na, Carlsbad, Stati Uniti D’ America4


	182 Acute effects induced by verbal instructions in the biomechanics of the drop vertical jump performed from different drop heights
	Gaetano Antonacci1, Riccardo Di Giminiani1
	Department of Biotechnological and Applied Clinical Sciences, University of L’aquila, L’aquila, Italy1


	183 Markerless pose estimation of deeplabcut for shoulder motion assessment in patients with cervical spinal cord injury
	Stefano Grasso1, Riccardo Bravi1, Eros Quarta2, Vincenzo Sorgente1, Erez James Cohen1, Giacomo Lucchesi3, Lorenzo Mucchi4, Diego Minciacchi1
	University of Florence, Department of Experimental and Clinical Medicine, Florence, Italy1; University of Rome, Sapienza, Department of Physiology and Pharmacology, Rome, Italy2; Unità Spinale, Azienda Ospedaliero-universitaria Careggi, Firenze, Italy3; University of Florence, Department of Information Engineering, Florence, Italy4


	184 Mechanical power in semi-tethered swimming is affected by propelling efficiency
	Matteo Cortesi1, Giorgio Gatta1, Paola Zamparo2
	University of Bologna, Department For Life Quality Studies, Bologna, Italy1; University of Verona, Department of Neurosciences, Biomedicine and Movement Sciences, Verona, Italy2


	185 The effects of four-weeks injury prevention training program on ‘‘high-risk’’ on-field movements biomechanics in amateur male futsal players
	Lorenzo Zattoni1
	Università, Università Di Ferrara, Ferrara, Italy1


	186 EMG analysis of planche and specific special strengthening exercises
	Giuseppe Rosaci1, Simone Ciacci1, Sandro Bartolomei1, Silvia Fantozzi2
	Department of Biomedical and Neuromotor Sciences, University of Bologna, Bologna, Italy1; 2department of Electrical, Electronic and Information Engineering, University of Bologna, Bologna, Italy2


	187 Evaluation of postural stability and proprioception in subjects with severe ankle osteoarthritis
	Giuseppe Barone1, Stefano Di Paolo1, Emanuele Vocale2, Raffaele Zinno1, Erika Pinelli1, Silvio Caravelli2, Simone Massimi2, Massimiliano Mosca2, Maria Grazia Benedetti3, Laura Bragonzoni1
	Università Di Bologna, Dipartimento Di Scienze Per La Qualità Della Vita, Rimini, Italy1; Istituto Ortopedico Rizzoli, Clinica Ortopedica E Traumatologica Ii, Bologna, Italy2; Istituto Ortopedico Rizzoli, Medicina Fisica E Riabilitativa, Bologna, Italy3


	188 Free fall test to evaluate push-up landing in aerobic gymnastics: a preliminary study
	Daniele Albano1, Cristiana D’anna1, Benedetta Romano1, Rodolfo Vastola1
	Università Degli Studi Di Salerno, Dipartimento Di Scienze Umane, Filosofiche E Della Formazione, Salerno, Italy1


	189 Kinetic and kinematic analysis of the freestyle flip turn in a national level swimmer: a case report
	Giada Anastasio1, Stefano La Greca1, Riccardo Di Giminiani1
	Università, Dipartimento Di Science Cliniche E Biotecnologiche, L’aquila, Italy1


	190 Longitudinal functional assessment of a transfermoral amputee patient treated with osseointegration surgery
	Laura Bragonzoni1, Stefano Di Paolo1, Agostino Igor Mirulla2, Domenico Alesi3, Stefano Zaffagnini3
	University of Bologna, Department For Life Quality Studies, Bologna, Italy1; University of Bologna, Department of Biomedical and Neuromotor Sciences, Bologna, Italy2; Rizzoli Orthopaedic Institute, 2nd Orthopaedic and Traumatological Clinic, Bologna, Italy3


	191 Action performance in shaping conscious behavior
	Veronica Montani1, Francesco Pascucci1, Elisabetta Colombari1, Silvia Savazzi1, Paola Cesari1
	Dipartimento Di Neuroscienze, Biomedicina E Movimento, Università Di Verona, Verona, Italy1


	192 Spontaneous motor play habits and deliberate practice: implications for gross motor coordination in 5--7 years old children
	Marco Ravanelli1, Matteo Giurato2, Valentina Biino2
	University of Verona, M.sc. Preventive and Adapted Motor Sciences, Verona, Italy1; University of Verona, Department of Neuroscience, Biomedicine and Movement, Verona, Italy2


	193 The control of postural stability through light touch imagination: disentangling the role of tactile information with the sense of agency
	Yumna Ali1, Veronica Montani1, Paola Cesari1
	University of Verona, Department of Neurosciences, Biomedicine and Movement Sciences, Verona, Italy1


	194 The effect of different visual instructions for enhancing motor performance during childhood
	Vincenzo Sorgente1, Erez James Cohen2, Riccardo Bravi2, Diego Minciacchi2
	Univesity of Florence, Department of Experimental, Clinical and Biomedical Sciences, Florence, Italy1; University of Florence, Department of Experimental and Clinical Medicine, Florence, Italy2


	195 The effects of general and local muscle fatigue on anticipatory and compensatory postural adjustments under an external mechanical perturbation
	Mauro Nardon1, Francesco Piscitelli1, Enrico Tam1, Matteo Bertucco1
	Università Di Verona, Department of Neurosciences, Biomedicine and Movement Sciences, Verona, Italy1


	196 Development of gross and fine motor competences and the effect of gross motor training on fine motor skills in primary school children
	Vincenzo Sorgente1, Erez James Cohen1, Riccardo Bravi1, Diego Minciacchi1
	University of Florence, Department of Experimental and Clinical Medicine, Florence, Italy1


	197 Does strength level influence the cognitive abilities of elementary school children?
	Federico Abate Daga1, Samuel Agostino1, Luca Beratto1, Michela Calandretti1
	Adapted Training and Performance---Research Group, Università Degli Studi Di Torino, Torino, Italy1


	198 Effects of closed- and open-skills sport practice on proactive and reactive motor inhibition via a mouse response-registration system
	Riccardo Bravi1, Stefano Grasso1, Viola Benedetti2, Gioele Gavazzi2, Fabio Giovannelli2, Maria Pia Viggiano2, Diego Minciacchi1
	University of Florence, Department of Experimental and Clinical Medicine, Florence, Italy1; University of Florence, Section of Psychology---department of Neuroscience, Psychology, Drug Research and Child’s Health (neurofarba), Florence, Italy2


	199 Exploring the enjoyment impact on school performance promoted by active breaks in primary school
	Giulia Di Martino1, Alessandra Di Cagno2, Marco Centorbi3, Andrea Buonsenso3, Sebastiano Riccio3, Giuseppe Calcagno3, Giovanni Fiorilli3
	Universita’ Degli Studi Di Roma Foro Italico, Dipartimento Di Scienze Motorie, Umane E Della Salute, Rome, Italy1; Universita’ Degli Studi Di Roma ‘‘foro Italico’’, Dipartimento Di Scienze Motorie, Umane E Della Salute, Rome, Italy2; Universita’ Degli Studi Del Molise, Dipartimento Di Medicina E Scienze Della Salute, Campobasso, Italy3


	200 How absolute and relative exercise intensities impact on quantitative and qualitative running gait indexes
	Laura Simoni1, Alessandra Scarton2, Filippo Gerli3, Filippo Gori2, Guido Pasquini3, Silvia Pogliaghi4
	University of Verona---Irccs Fondazione Don Gnocchi Onlus, University of Verona, Firenze, Italy1; Microgate, Microgate, Bolzano, Italy2; Irccs Fondazione Don Gnocchi Onlus, Fondazione Don Gnocchi Firenze, Firenze, Italy3; University of Verona, Unversity of Verona, Verona, Italy4


	201 Extended sports cardiology screening reveals myocardial bridge in a symptomatic young athlete
	Mariarita Brancaccio1, Cristina Mennitti1, Arturo Cesaro2, Valeria D’argenio3, Giorgio Casaburi4, Ferdinando Barretta1, Fabiana Uomo1, Cristina Mazzaccara1, Giovanni D’alicandro5, Emanuele Monda6, Giuseppe Limongelli6, Paolo Calabrò2, Daniela Terracciano7, Barbara Lombardo1, Giulia Frisso1, Olga Scudiero1
	University of Naples Federico Ii, Department of Molecular Medicine and Medical Biotechnology, Napoli, Italy1; Università Degli Studi Della Campania, Luigi Vanvitelli, Department of Translational Medical Sciences, Napoli, Italy2; Ceinge Biotecnologie Avanzate, S.c.a.r.l, Napoli, Italy3; Prescient Metabiomics, San Diego County, California, Stati Uniti D’ America4; Aorn, Santobono-pausillipon, Centro Di Medicina Dello Sport E Delle Disabilità, Dipartimento Di Neuroscienze E Riabilitazione, Napoli, Italy5; Università Degli Studi Della Campania, Luigi Vanvitelli, Department of Cardio-thoracic and Respiratory Sciences, Napoli, Italy6; University of Naples Federico Ii, Department of Translational Medical Sciences, Napoli, Italy7


	202 ‘‘Moving in the woods’’ -- a preliminary observational study of physical activity in green space
	Nicola Rovetti1, Alessandro Ongaro2, Massimo Lanza1, Matteo Bertucco1
	University of Verona, Department of Neurosciences, Biomedicine and Movement Sciences, Verona, Italy1; University of Verona, Department of Human Sciences, Verona, Italy2


	203 PE teacher and kinesiologist profile and relationship to coherence and congruence of european credits transfer system and educational goal of degree courses in exercise and sports science
	Francesca D’elia1, Gaetano Raiola2
	Università Degli Studi Di Salerno, Dipartimento Di Scienze Umane, Filosofiche E Della Formazione, Fisciano (sa), Italy1; Università Degli Studi Di Salerno, Dipartimento Di Studi Politici E Sociali, Fisciano (sa), Italy2


	204 Physical education and integrated digital teaching in accordance with the global approach
	Sara Sofia Odisio1, Stefania Cazzoli2
	Federazione Internazionale Di Educazione Fisica -fiep, Liceo Sportivo P. Levi Torino, Torino, Italy1; Federazione Internazionale Di Educazione Fisica -fiep, Università Degli Studi Torino Suism- Dfe, Torino, Italy2


	205 Physical education and integrated digital teaching: sustainable and ecological proposal
	Stefania Cazzoli1
	Federazione Internazionale Di Educazione Fisica -fiep, Università Degli Studi Di Torino- Suism E Dfe, Torino, Italy1


	206 Physical education in the age of COVID-19: a narrative review of the literature
	Attilio Carraro1, Alessandra Colangelo2, Dario Colella3, Massimo Lanza4
	Libera Università Di Bolzano, Facoltà Di Scienze Della Formazione, Bressanone, Italy1, Università Di Padova, Fisppa, Padova, Italy2, Università Di Foggia, Department of Humanities, Cultural Heritage, Education Sciences, Foggia, Italy3, Università Di Verona, Department of Neurosciences, Biomedicine and Movement Sciences, Verona, Italy4


	207 Preliminary survey on the feasibility of the ‘‘Körperkoordinations test für kinder’’ (KTK) for the assessment of gross-motor coordination in young people over 14y.
	Massimo Lanza1, Ludovica Fiocco2, Matteo Giuriato3, Valentina Biino4
	Department of Neuroscience, Biomedicine and Movement., University of Verona, Verona, Italy1; School University of Medicine and Surgery, University of Verona, Verona, Italy2; Faculty of Physical Culture, Department of Health and Natural Sciences, Unit of Molecular Biology, University of Physical Education and Sport, Gdansk, Polonia3; Department of Human Sciences, University of Verona, Verona, Italy4


	208 Relationship among specific learning disability, sport and academic achievement in middle and high school. An explorational study in the school of veneto
	Massimiliano Marino1, Andrea Bano1
	University of Padua, Department of Biomedical Sciences, Padova, Italy1


	209 Rhythmic education: a proposal for an exercise programme for young gymnasts
	Amalia Tinto1, Beatrice Bolla2, Emanuela Maccarani3, Marta Campanella4
	Università Degli Studi Di Torino, Suism- Centro Servizi, Torino, Italy1; Università Degli Studi Di Torino, Suism---Centro Servizi, Torino, Italy2; Fgi, Accademia Internazionale Di Ginnastica, Desio, Italy3; Università Degli Studi Di Torino, Suism---Centro Servizi, Torino, Italy4


	210 A longitudinal and allometric approach of gross motor coordination during growth in male children
	Matteo Giuriato1, Nicola Lovecchio2, Valentina Biino1
	University of Verona, Department of Neurosciences, Biomedicine and Movement Sciences, University of Verona, Verona, Italy1; University of Bergamo, Dep. of Human and Social Science, University of Bergamo, Bergamo, Italy2


	211 Soft skills and sports practice in the childhood: an explorative survey
	Pasqualina Forte1, Valeria Minghelli2, Cristiana D’anna2
	Universita’ Degli Studi Del Molise, Dipartimento Di Medicina E Scienze Della Salute, Campobasso, Italy1, Universita’ Degli Studi Di Salerno, Dipartimento Di Scienze Umane, Filosofiche E Della Formazione, Salerno, Italy2


	212 Sport intended as a pedagogical speech and not only competitive
	Francesco Perrotta1
	Unimol, Dipartimento Scienze Umanistiche, Campobasso, Italy1


	213 The effects of physical activity on motor and psychomotor development in childhood
	Rosanna Perrone1, Lucia Pallonetto1, Carmen Palumbo1
	Università Degli Studi Di Salerno, Dipartimento Di Scienze Umane, Filosofiche E Della Formazione, Fisciano(sa), Italy1


	214 The formative value of motor education through bodily expression activities for an inclusive body
	Lucia Pallonetto1, Carmen Palumbo1
	Istituzione, Universita’ Degli Studi Di Salerno/dipartimento Di Scienze Umane, Filosofiche E Della Formazione, Fisciano, Italy1


	215 Active breaks at primary school. A pilot experience of including physical practice in school lifetime during the COVID-19.
	Luciano Bertinato1, Dino Mascalzoni2, Donatella Donati1, Francesca Vitali1, Alina Klonova1, Valentina Biino1, Nicola Schena3, Ilaria Giuffrida1, Sara Bigardi1, Federico Schena1
	University of Verona, Department of Neuroscience, Biomedicine and Movement, Verona, Italy1; Ufficio Scolastico Territoriale Xii, Direzione Scolastica Regionale Del Veneto, Verona, Italy2; Dna Sport Consulting, Dna Sport Consulting, Verona, Italy3


	216 Development of cognitive, emotional, and interpersonal skills through the paddle
	Davide Sisti1, Fabrizio Perroni1, Stefano Amatori1, Erica Gobbi1, Federica Pulcini2, Damiano Stefanini3, Marco Rocchi1, Claudia Maulini4
	University of Urbino Carlo Bo, 61029 Urbino, Italy, Department of Biomolecular Sciences, Urbino, Italy1; Eclepta, Medial and Sport Pertformance Center, Rome, Italy2; H2o Sparta Paddle, Performance Center, Teri, Italy3; University of Naples ’’parthenope‘‘., Department of Sport Sciences and Wellness, Naples, Italy4


	217 Evaluation of kinetic chain intervention in a throwing assessment
	Paolo Moisè1, Giorgia Baratella2, Luca Russomando2
	Suism, Università, Torino, Italy1; Università Telematica Pegaso, Dipartimento Scienze Umanistiche, Napoli, Italy2


	218 Lifelong learning and physical education teachers
	Paolo Moisè1, Valentina Chianura2, Ubaldo Fadini2
	Suism, Università, Torino, Italy1; Iul Università Telematica Degli Studi, Università, Firenze, Italy2


	219 Multicomponent interventions for health promotion in primary school. The sbam project! Motor performance and related factors
	Dario Colella1, Cristina D’arando1, Benedetto Pacifico2, Domenica Cinquepalmi3, Domenico Monacis1
	University of Foggia, Department of Humanities, Cultural Heritage, Education Sciences, Foggia, Italy1; Puglia Region, ’’sport For All‘‘ Office, Bari, Italy2; Puglia Region---’’sport For All‘‘ Office, ’’sport For All‘‘ Office, Bari, Italy3


	220 ‘‘Zero hour’’ daily program: effects on fitness and body composition in AA.VV.F. -- Italyn firefighter
	Annamaria Mancini1, Luca Cenni2, Alessia Terracciano1, Daniela Vitucci1, Tarquinia Mastroianni3, Michele Maria La Veglia2, Pasqualina Buono1
	University Parthenope, Naples, Italy, Department of Movement Sciences and Wellness, Napoli, Italy1; Polo Didattico Vigili Del Fuoco Campania, Polo Didattico Vigili Del Fuoco Campania, Napoli, Italy2; Ufficio Per Le Politiche Di Tutela Della Sicurezza Sul Lavoro Del Personale Del Corpo Nazionale Dei Vigili Del Fuoco, Ufficio Per Le Politiche Di Tutela Della Sicurezza Sul Lavoro Del Personale Del Corpo Nazionale Dei Vigili Del Fuoco, Rome, Italy3


	221 Adapted physical activity service in subjects with alzheimer’s disease: esercizio vita pilot project during the SARS-COV-2 pandemic period
	Luca Innella1, Michele Felisatti1, Piero Fumarola1, Luca Pomidori1
	Esercizio Vita Medical Fitness, R&s, Ferrara, Italy1


	222 An exercise-telehealth intervention in a glioblastoma patient during covid-19 outbreak
	Paolo Frada1, Ilaria Trestini2, Tregnago Daniela2, Michele Milella2, Massimo Lanza1, Sara Pilotto2, Alice Avancini2
	University of Verona, Department of Neuroscience, Biomedicine and Movement Science, Verona, Italy1; University of Verona, Department of Oncology, Verona, Italy2


	223 Beneficial effects of a Judo program on the fear of falling (FOF) on young subjects
	Matteo Campanella1, Valentina Mancuso1, Dafne Ferrari1, Lavinia Falcioni2, Ludovica Cardinali2, Davide Curzi3, Laura Guidetti3, Carlo Baldari1
	University, Department of Theoretical and Applied Sciences, Ecampus University, Novedrate (co), Italy1; University, Department of Movement, Human and Health Sciences, Foro Italico University, Rome, Italy2; University, Niccolò Cusano University, Rome, Italy3


	224 Effect of individualized whole-body vibration exercise on postural control in a person with multiple sclerosis: a 2-years case report
	Stefano La Greca1, Rocco Totaro2, Federico Passeri1, Francesco Masedu1, Riccardo Di Giminiani1
	Università, Dipartimento Di Science Cliniche E Biotecnologiche, L’aquila, Italy1; Asl 1 Avezzano-l’aquila-sulmona, Ospedale San Salvatore- Centro Malattie Demielelinizzanti, L’aquila, Italy2


	225 Effect of pilates and boxing in patients with parkinson disease: a case study
	Giulia Panconi1, Elena Paoli2, Riccardo Bravi1, Stefano Grasso1, Maurizio Bertoni2, Diego Minciacchi1
	University of Florence, Department of Experimental and Clinical Medicine, Florence, Italy1, Training Lab, Firenze, Florence, Italy2


	226 Effects of exercise typologies among breast cancer patients and survivors on cardiorespiratory fitness, strength, fatigue and quality of life: a systematic review
	Salvatore Ficarra1, Ewan Thomas1, Antonino Bianco1, Ambra Gentile1, Petra Thaller2, Fulvio Grassadonio3, Sofia Papakonstantinou4, Thorsten Schulz5, Nils Olson5, Alexandra Martin6, Christian Wagner7, Anna Nordström8, Hande Hofmann5
	Sport and Exercise Sciences Research Unit, Department of Psychology, Educational Science and Human Movement, University of Palermo, Palermo, Italy1; Oac---Outdoor Against Cancer, Europe-wide Outdoor Sport and Exercise Network For Cancer Prevention, Munich, Germania2; International Centre For The Promotion of Education and Development, (ceipes), Palermo, Italy3; Creative Thinking Development, (crethidev), Rafina, Grecia4; Institute of Preventive Pediatrics, Department of Sport and Health Sciences, Technical University of Munich, Munich, Germania5; Tum, Department of Sport and Health Sciences, Technical University of Munich, Munich, Germania6; Naturfreunde, Bundesorganisation, Vienna, Austria7; Umearing School of Sport Sciences, Umearing University, Umearing, Svezia8


	227 Electromyographic analysis of core training exercises performed with stable and unstable surfaces in people with adoloscent idiopathic scoliosis (AIS)
	Guido Belli1, A Ferraro2, F Pegreffi3, P Maietta Latessa3
	Epartment of Sciences For Quality of Life, University of Bologna, Italy1; Master Degree In Sport Sciences, University of Bologna2; Department of Sciences For Quality of Life, University of Bologna, Italy3


	228 Evaluating the feasibility of physical activity at a distance in older adults during covid-19 lockdown: a pilot study in the framework of S.T.E.P.S. -- shared time enhances people solidarity
	Alins Klonova1, Carlotta Chiari1, Paolo Rossi1, Paolo Riccardo Brustio1, Doriana Rudi1, Juris Grants2, Federico Schena1
	Universita Di Verona, Dipartimento Di Neuroscienze, Biomedicina E Movimento, Verona, Italy1, Latvian Academy of Sport Education, Latvian Academy of Sport Education, Riga, Lettonia2


	229 ‘‘LAMA JUNIOR’’: online supervised training program in children with obesity. A preliminary study
	Vittoria Carnevale Pellino1, Alessandro Gatti1, Agnese Pirazzi1, Virginia Maron1, Enrico Repossi1, Ilaria Grimoldi1, Vincenzo Rizzo1, Annalisa Barone1, Elisa Peretti1, Valeria Tranfaglia2, Valeria Calcaterra2, Matteo Vandoni1
	University of Pavia, Laboratory of Adapted Motor Activity (lama), Department of Public Health, Experimental Medicine and Forensic Science, University of Pavia, Pavia, Italy1; Pediatric Department, ‘‘vittore Buzzi’’ Children’s Hospital, Milan, Italy2


	230 Evaluation of body composition and strength in overweight / obese young people
	Roberto Pippi1, Gabriele Mascherini2, Cristina Aiello1, Claudia Ranucci1, Carmine Fanelli1
	C.u.r.i.a.mo., Dipartimento Di Medicina E Chirurgia, Università Degli Studi Di Perugia, Perugia, Italy, Perugia, Italy1; Dipartimento Di Medicina Sperimentale E Clinica, Università Degli Studi Di Firenze, Firenze, Italy2


	231 Exercise oncology: the use of three-dimensional cell culture models for the translational research of cancer recurrence and dormancy
	Mauro De Santi1, Giosuè Annibalini1, Giulia Baldelli1, Matteo Bocconcelli1, Valentina Natalucci1, Carlo Ferri Marini1, Francesco Lucertini1, Marco Gervasi1, Davide Sisti1, Roberta Saltarelli1, Andrea Rocco Panico1, Marco Bruno Luigi Rocchi1, Giorgio Brandi1, Rita Emili2, Elena Barbieri1
	University of Urbino Carlo Bo, Department of Biomolecular Sciences, Urbino, Italy1; U.o.c. Oncologia Medica, Asur Area Vasta 1, Ospedale Santa Maria Della Misericordia Di Urbino, Urbino, Italy2


	232 Functional capacity in patients with obesity before and after sleeve gastrectomy
	Valentina Bullo1, Stefano Gobbo1, Gioia Bianchini2, Eleonora Doria2, Federica Duregon1, Andrea Ermolao1, Marco Bergamin1
	Università Degli Studi Di Padova, Dimed, Padova, Italy1, Gymhub S.r.l., Spin-off of The University of Padova, -, Padova, Italy2


	233 Functional scores improvement after 6-month of an exercise program for women with osteoporosis: a randomized trial
	Laura Bragonzoni1, Erika Pinelli1, Giuseppe Audino1, Claudio Ripamonti2, Francesco Benvenuti1, Laura Dallolio3, Sofia Marini3, Pasqualino Maietta Latessa1, Raffaele Zinno1, Giuseppe Barone1
	University of Bologna, Department of Life Quality Studies, University of Bologna, Bologna, Italy1; Istituto Ortopedico Rizzoli, Istituto Ortopedico Rizzoli, Bologna, Italy2; University of Bologna, Department of Biomedical and Neuromotor Sciences, Bologna, Italy3


	234 Impact of BMI, physical activity and sedentariness levels on health-related measures in a group of overweight and obese adults with and without type 2 diabetes
	Roberto Pippi1, Vittorio Bini2, Carmine Fanelli1, Riccardo Spitale3, Lucia Cugusi4, Marco Bergamin5, Andrea Di Blasio6
	C.u.r.i.a.mo., Dipartimento Di Medicina E Chirurgia, Università Degli Studi Di Perugia, Perugia, Italy1; Dipartimento Di Medicina E Chirurgia, Università Degli Studi Di Perugia, Perugia, Italy2; Corso Di Studio Magistrale Interclasse In Scienze E Tecniche Dello Sport E Delle Attività Motorie Preventive E Adattate, Università Degli Studi Di Perugia, Perugia, Italy3; Dipartimento Di Scienze Biomediche, Università Degli Studi Di Sassari, Sassari, Italy4; Dipartimento Di Medicina, Università Di Padova, Padova, Italy5; Dipartimento Di Medicina E Scienze Dell’invecchiamento, Università Di Chieti-pescara, Chieti, Italy6


	235 Lifestyle and physical fitness in adolescents with type 1 diabetes
	Francesca Cozzolino1, Giuliana Valerio1, Alessia Terracciano1, Patrizia Calella1, Dario Iafusco2, F. Casaburo2, A. Chianese2, A. Gentile2, A. Piscopo2, S. Rollato2, V. Testa2, A. Troncone2, A. Zanfardino2, F. Zanfardino2, Francesca Gallè1, Giorgio Liguori1, Annamaria Mancini3, Stefania Orrù3, Pasqualina Buono3
	Università Degli Studi Di Napoli Parthenope, Dipartimento Di Scienze Motorie Per La Prevenzione Ed Il Benessere, Napoli, Italy1; Università Luigi Vanvitelli, Dipartimento Della Donna, Del Bambino E Di Chirurgia Generale E Specialistica, Napoli, Italy2; Ceinge, Biotecnologie Avanzate, Napoli, Italy3


	236 Lifestyle effects of activity tracker-based counseling and live-web exercise on breast cancer. Survivors during italy covid-19 lockdown. the ‘‘angel project’’
	Gianluca Viscioni1, Andrea Di Blasio1, Teresa Morano1, Federica Lancia1, Angelo Di Iorio1, Simona Grossi2, Ettore Cianchetti2, Lucia Cugusi3, Stefano Gobbo4, Marco Bergamin4, Anna D’eugenio1, Laura Masini1, Massimo Rinaldi1, Maria Teresa Scognamiglio2, Francesca Di Giandomenico2, Antonino Grassadonia2, Giorgio Napolitano1
	G. D’annunzio University of Chieti-pescara, Department of Medicine and Ageing Sciences, Chieti, Italy1; Eusoma Breast Centre, ‘‘g. Bernabeo’’ Hospital, Asl02 Lanciano-vasto-chieti, Ortona, Italy2; University of Sassari, Department of Biomedical Sciences, Sassari, Italy3; University of Padova, Department of Medicine, Padova, Italy4


	237 Palestra della salute for health: an opportunity for the long-term active ageing for stroke survivors
	Piero Fumarola1, Michele Felisatti1, Luca Innella1, Luca Pomidori1
	Esercizio Vita Medical Fitness Center, R&s, Ferrara, Italy1


	238 Physical activity and sleep habits in BRCA 1/2 women
	Letizia Galasso1, Lucia Castelli1, Antonino Mulè1, Eleonora Bruno2, Patrizia Pasanisi2, Fabio Esposito1, Angela Montaruli1, Eliana Roveda1
	Dipartimento Di Scienze Biomediche Per La Salute, Università Degli Studi Di Milano, Milan, Italy1; Dipartimento Di Ricerca, Fondazione Irccs Istituto Nazionale Dei Tumori Di Milano, Milan, Italy2


	239 A field-test for force--velocity profiling in older adults: feasibility and relationship with appendicular lean mass index
	Luca Ferrari1, Gianluca Bochicchio1, Valentina Cavedon1, Chiara Milanese1, Massimo Teso1, Matteo Rizzo1, David Tacconi2, Stefano E. Lenzi1, Silvia Pogliaghi1
	Dipartimento Di Neuroscienze, Biomedicina E Movimento, Università Degli Studi Di Verona, Verona, Italy1; Corehab, Euleria, Trento, Italy2


	240 Reduction of sarcopenia through a home-based, APP-monitored, physical exercise intervention. A study protocol of a randomized controlled trial
	Matteo Bonato1, Laura Galli2, Antonio La Torre1, Giuseppe Banfi3, Paola Cinque4
	Università Degli Studi Di Milano, Department of Biomedical Sciences For Health, Milan, Italy1; Irccs San Raffaele Scientific Institute, Department of Infectious Diseases, Milan, Italy2; Irccs Istituto Ortopedico Galeazzi, Lamss---Laboratory of Movement and Sport Sciences, Milan, Italy3; Irccs San Raffaele Scientific Institute, Department of Infectious Diseases, Milan, Italy4


	241 Resistance training improves physical fitness and reduces pain perception in a group of female workers with upper limb work-related musculoskeletal disorders: a pilot study
	Angelo Ferrillo1, Stefano Gobbo2, Valentina Bullo2, Barbara Vendramin2, Martina Pizzichemi1, Andrea Ermolao2, Marco Bergamin2
	Università Degli Studi Di Padova, Padova, Italy1; Università Degli Studi Di Padova Dimed, Padova, Italy2


	242 Response to long term supervised exercise training (sext) combined with physical activity in copd: a case report
	Luca Pomidori1, Luca Innella1, Piero Fumarola1, Michele Felisatti1, Marco Contoli2
	Esercizio Vita Medical Fitness Center, R&s, Ferrara, Italy1, Department of Morphology, Surgery and Experimetal Medicine, University of Ferrara, Ferrara, Italy2


	243 Rowing training for the correct somato-postural development in adolescents: a case report
	Domiziana Minissale1, Gianluigi Vaccarino2, Riccardo Sorrentino3
	Università Degli Studi Di Messina, Dipartimento Di Scienze Chimiche, Biologiche, Farmaceutiche Ed Ambientali, Messina, Italy1; Direttore Sanitario, Medicalsport, Vaprio D’adda, Italy2; Università Degli Studi Di Messina, Dipartimento Di Scienze Biomediche, Odontoiatriche E Delle Immagini Morfologiche E Funzionali, Messina, Italy3


	244 Safety and feasibility of a home-based respiratory muscle training in patients recovered from critical covid-19 infection
	Michele Franchi1, Matteo Pizzolato1, Antonio Argentoni1, Giorgio Gandolfi1, Nicola Lamberti2, Fabio Manfredini2, Annalisa Cogo3
	Scuola Di Specializzazione In Medicina Dello Sport E Dell’esercizio Fisico, Department of Neuroscience and Rehabilitation, University of Ferrara, Italy, Ferrara, Italy1; Department of Neuroscience and Rehabilitation, University of Ferrara, Ferrara, Italy2; Biomedical Sport Studies Center, University of Ferrara, Ferrara, Italy3


	245 SARS-COV-2: supervised exercise training (SEXT) as strategy for improving health and exercise capacity after hospitalization
	Piero Fumarola1, Michele Felisatti1, Luca Innella1, Luca Pomidori1
	Esercizio Vita Medical Fitness, R&s, Ferrara, Italy1


	246 Scoliosis online: feasibility study of a video exercise program administered during lockdown
	Luca Marin1, Pamela Patanè1, Ilaria Albanese2, Sara Triacca1, Federica Letizia Lucia Gentile2, Luisella Pedrotti3, Sara Ottobrini4
	Laboratory of Adapted Motor Activity (lama), University of Pavia, Department of Public Health, Experimental and Forensic Medicine, Pavia, Italy1; Phd School, Tor Vergata University Department of Industrial Engineering, Rome, Italy2; Section of Pathologies of The Musculoskeletal System, Orthopedics Unit, University of Pavia Department of Pediatric Diagnostic Clinical Science, Pavia, Italy3; Laboratory For Rehabilitation Medicine and Sport (larms), Department of Special Abilities, Rome, Italy4


	247 The effect of exercise training on postural control and proprioception in women with osteoporosis
	Giuseppe Barone1, Erika Pinelli1, Maria Grazia Benedetti2, Raffaele Zinno1, Giuseppe Audino1, Laura Bragonzoni1
	Università Di Bologna, Dipartimento Di Scienze Per La Qualità Della Vita, Rimini, Italy1, Istituto Ortopedico Rizzoli, Medicina Fisica E Riabilitativa, Bologna, Italy2


	248 The efficacy of anaerobic training on multiple sclerosis symptoms management
	Alessandra Amato1, Paolo Ragonese2, Gabriella Schiera3, Sara Baldassano3, Italy Di Liegro2, Patrizia Proia1
	Università Degli Studi Di Palermo, Dipartimento Scienze Psicologiche, Pedagogiche, Dell’esercizio Fisico E Della Formazione, Palermo, Italy1; Università Degli Studi Di Palermo, Dipartimento Di Biomedicina, Neuroscienze E Diagnostica Avanzata, Palermo, Italy2; Università Degli Studi Di Palermo, Dipartimento Scienze E Tecnologie Biologiche Chimiche E Farmaceutiche, I Palermo, Italy3


	249 The exercise facilitator in the dialysis unit promoting attitude and ability to exercise to improve quality of life in the patients with end-stage kidney disease
	Giovanni Piva1, Nicola Lamberti2, Maria Donadi3, Yuri Battaglia3, Roberto Manfredini4, Fabio Fabbian4, Alda Storari3, Fabio Manfredini2
	Università Degli Studi Di Ferrara, Studi Umanistici, Ferrara, Italy1; Università Degli Studi Di Ferrara, Neuroscienze E Riabilitazione, Ferrara, Italy2; Azienda Ospedialiero-universitaria Di Ferrara, Medico Specialistico, Ferrara, Italy3; Università Degli Studi Di Ferrara, Scienze Mediche, Ferrara, Italy4


	250 The potential impact of physical activity on muscle fatigue in patients with parkinson’s disease
	Camilla Martignon1, Fabio Giuseppe Laginestra1, Gaia Giuriato1, Anna Pedrinolla1, Chiara Barbi1, Federico Schena1, Massimo Venturelli1
	Università Di Verona, Università Di Verona, Verona, Italy1


	251 Tolerability and preliminary efficacy of a supervised exercise program in cancer patients with metastatic disease
	Giulia Benato1, Lorenzo Belluomini2, Ilaria Trestini2, Daniela Tregnago2, Michele Milella2, Massimo Lanza1, Sara Pilotto2, Alice Avancini2
	University of Verona, Department of Neuroscience, Biomedicine, and Movement, Verona, Italy1; University of Verona, Department of Oncology, Verona, Italy2


	252 Vascular effects of walking, nordic walking and circuit training in breast cancer survivors
	Federica Lancia1, Andrea Di Blasio1, Teresa Morano1, Sabina Gallina2, Valentina Bucciarelli2, Francesco Bianco2, Alessandra Di Marco1, Luca Innella1, Ines Bucci1, Saveria Tavoletta3, Ettore Cianchetti3, Simona Grossi3, Giorgio Napolitano1
	‘‘g. D’annunzio’’ University of Chieti-pescara, Department of Medicine and Ageing Sciences, Via Polacchi L. 11, 66100, Chieti, Italy, Chieti, Italy1; ‘‘g. D’annunzio’’ University of Chieti-pescara, Department of Neuroscience and Imaging, Via Polacchi L. 11, 66100, Chieti, Italy, Chieti, Italy2; Asl02 Lanciano-vasto-chieti, Eusoma Breast Centre, ‘‘g. Bernabeo’’ Hospital, C.da S. Liberata, 66026, Ortona, Italy, Ortona, Italy3


	253 Walking kinematics and functional mobility in patients wearing a brace after shoulder surgery
	Francesca Greco1, Alessandro Barone2, Olimpio Galasso2, Filippo Familiari2, Antonio Aversa1, Giorgio Gasparini2, Gian Pietro Emerenziani1
	‘‘magna Graecia’’ University of Catanzaro, Italy, Department of Experimental and Clinical Medicine, Catanzaro, Italy1; ‘‘magna Graecia’’ University of Catanzaro, Italy, Department of Orthopaedics and Traumatology, Catanzaro, Italy2


	254 Adapted physical activity for subject with parkinson disease: a case study
	Erika Pinelli1, Giuseppe Barone1, Eugenia Capitanelli1, Raffaele Zinno1, Laura Bragonzoni1
	University of Bologna, Department of Life Quality Studies, University of Bologna, Italy, Bolgona, Italy1


	255 Adapted physical activity online for tertiary prevention in chronic non-communicable diseases: preliminary feasibility study
	Ilenia Fracca1, Omar Piccinin2, Massimo Lanza2
	Studio Prevenzione E Salute Di Fracca Dott.ssa Ilenia---Palestra Della Salute, Università Degli Studi Di Verona, Arzignano---Vicenza, Italy1; Universita’, Università Degli Studi Di Verona, Verona, Italy2


	256 Comparison between arterial blood gases, SPO2 and ORI in scuba diver with air breathing apparatus. A pilot study
	Fabio Di Pumpo1, Matteo Paganini1, Tommaso Antonio Giacon1, Luca Martani1, Danilo Cialoni1, Giacomo Garetto1, Ennio Talamonti1, Gerardo Bosco1
	Master Level Ii In Diving and Hyperbaric Medicine, Department of Biomedical Sciences, University of Padova, Padova, Italy1


	257 Comparison of metabolic power, energy cost and EMG in a case report in a different sprinting conditions: flat, uphill, downhill and sand.
	Gabriele Grassadonia1, Michele Bruni2
	1ucam, 2upss, 3upm, 4miu, 1catholic University of Murcia, 2popular University of Sport Sciences of Rome, 3popular University of Milan, 4miami International University, Murcia, Spagna1; Independent Researcher, Independent Researcher, Rome, Italy2


	258 Effect of maximal strength training in a traumatic brain injured young male: a case study
	Anna Pedrinolla1, Fabio La Ginestra2, Massimo Venturelli2
	Università Degli Studi Di Verona, Neuroscienze, Biomedicina E Scinze Del Movimento, Verona, Italy1; Università Degli Studi Di Verona, Neuroscienze, Biomedicina E Scienze Del Movimento, Verona, Italy2


	259 Is the human body able to travel on mars? A review
	Luca Petrigna1, Antonio Paoli2, Antonio Palma1, Antonino Bianco1
	Università Di Palermo, Sport and Exercise Sciences Research Unit, Department of Psychology, Educational Science and Human Movement, University of Palermo, Palermo, Italy1; Università, Department of Biomedical Sciences, University of Padova, Padova, Italy2


	260 Monte rosa exploration & physiology 2021: preliminary evidence
	Danilo Bondi1, Carmen Santangelo1, Pamela Pignatelli2, Agnese Sbrollini3, Laura Burattini3, Lucio Lobefalo2, Federica Ciampini1, Sofia Bonan1, Giorgio Paglia4, Raffaela Piccinelli5, Giulia Prete6, Tiziana Pietrangelo1, Stefania Fulle1, Vittore Verratti6
	University ’’G. D’annunzio‘‘ of Chieti---Pescara, Department of Neuroscience, Imaging and Clinical Sciences, Chieti, Italy1; University ’’G. D’annunzio‘‘ of Chieti---Pescara, Department of Medical, Oral and Biotechnological Sciences, Chieti, Italy2; Marche Polytechnic University, Department of Information Engineering, Ancona, Italy3; University ’’G. D’annunzio‘‘ of Chieti Pescara, Department of Engineering and Geology, Chieti, Italy4; Council For Agricultural Research and Economics, Research Centre For Food and Nutrition, Rome, Italy5; University ’’G. D’annunzio‘‘ of Chieti Pescara, Department of Psychological, Health and Territorial Sciences, Chieti, Italy6


	261 Neuromuscular fatigue in individuals with cerebral palsy and healthy peers: a pilot study
	Mauro Nardon1, Luca Martini1, Federico Ruzzante1, Massimo Venturelli1, Matteo Bertucco1
	Università Di Verona, Department of Neurosciences, Biomedicine and Movement Sciences, Verona, Italy1


	262 Profiling of stress and motivation biomarkers in adolescent rowing athletes during indoor and outdoor competitions
	Giovanni Ficarra1, Daniela Caccamo1, Caterina Saija1, Alessandra Bitto1, Fabio Trimarchi1
	Università Degli Studi Messina, Department of Biomedical Sciences, Dental Sciences, and Morpho-functional Imaging,, Messina, Italy1


	263 Purely explosive contractions induce primarily central fatigue
	Gennaro Boccia1, Samuel D’emanuele2, Paolo Riccardo Brustio2, Alberto Rainoldi3, Federico Schena2, Cantor Tarperi1
	University of Turin, Department of ClinicSsecal and Biological Sciences, Torino, Italy1; University of Verona, Department of Neurosciences, Biomedicine and Movement Sciences,, Verona, Italy2; University of Turin, Department of Medical Sciences, Torino, Italy3


	264 Saliva testing as non-traditional, non-invasive way for monitoring exercise intensity-dependent stress response in teenage elite water polo players
	Debora Di Mauro1, Francesco Naccari2, Nadia Ferlazzo1, Monica Currò1, Daniela Caccamo1, Riccardo Ientile1, Fabio Trimarchi1
	Università Degli Studi Di Messina, Dipartimento Di Scienze Biomediche, Odontoiatriche E Delle Immagini Morfologiche E Funzionali, Messina, Italy1; Cus Unime Asd, Università Degli Studi Di Messina, Messina, Italy2


	265 Sex differences in autonomic responses to post-exercise muscle metaboreflex isolation
	Thomas Favaretto1, Fabio Laginestra1, Alessandro Cavicchia1, Massimo Venturelli1
	Università Degli Studi Di Verona, Dipartimento Di Neuroscienze, Biomedicina E Movimento, Verona, Italy1


	266 Are incremental exercise relationships between rating of perceived exertion and oxygen uptake or heart rate reserve valid during steady-state exercises?
	Carlo Ferri Marini1, Lorenzo Micheli1, Ario Federici1, Giovanni Piccoli1, Francesco Lucertini1, Vilberto Stocchi2, Luca Zoffoli3, Luca Correale4, Stefano Dell’anna4, Carlo Alberto Naldini5, Matteo Vandoni5
	University of Urbino Carlo Bo, Department of Biomolecular Sciences -- Division of Exercise and Health Sciences, Urbino, Italy1; University San Raffaele Roma, Department of Human Sciences For The Promotion of Quality of Life, Rome, Italy2; Technogym S.p.a, Scientific Research & Innovation Department, Cesena, Italy3; University of Pavia, Sports Science Unit, Department of Public Health, Experimental and Forensic Medicine, Pavia, Italy4; University of Pavia, Laboratory of Adapted Motor Activity (lama), Department of Public Health, Experimental and Forensic Medicine, Pavia, Italy5


	267 Sex differences in sympathetic blunting of vasodilation
	Alessandro Gentilin1, Antonio Cevese1, Cantor Tarperi2, Federico Schena1
	University of Verona, Department of Neuroscience, Biomedicine, and Movement Sciences, Verona, Italy1; University of Turin, Department of Clinical and Biological Sciences, Torino, Italy2


	268 Sex differences in the TMS-induced relaxation rates of unfatigued and fatigued knee extensors
	Chiara Barbi1, Massimo Venturelli2, Gaia Giuriato2, Fabio Laginestra2, Camilla Martignon2, Federico Schena2, Gianluca Vernillo3
	Università Degli Studi Di Verona, Dipartimento Di Neuroscienze Biomedicina E Movimento, Verona, Italy1; Università Degli Studi Di Verona, Dipartimento Di Neuroscienze, Biomedicina E Movimento, Verona, Italy2; Università Degli Studi Di Milano, Dipartimento Di Scienze Biomediche Per La Salute, Milan, Italy3


	269 The effect of prior exercise involving central motor drive on subsequent high-intensity knee-extensors endurance performance
	Fabio Giuseppe Laginestra1, Alessandro Cavicchia1, Jennifer Vanegas-lopez2, Chiara Barbi1, Anna Pedrinolla1, Markus Amann3, Thomas Hureau2, Massimo Venturelli1
	Universita’ Di Verona, Neuroscienze, Biomedicina, E Movimento, Verona, Italy1; University of Strasbourg, Medicine, Mitochondria, Oxidative Stress and Muscular Protection Laboratory,, Strasburgo, Francia2; University of Utah, Anaesthesiology, Salt Lake City, Stati Uniti D’ America3


	270 The role of different warm-up protocols on cardiovascular and metabolic responses in dynamic apnoea
	Luca Vitali1, Milena Raffi2, Alessandro Piras2
	Department For Life Quality Studies, University of Bologna, Rimini, Italy1; Department of Biomedical and Neuromotor Sciences, University of Bologna, Bologna, Italy2


	271 Are muscle and tendon ‘‘Sensitive’’ to the direction of a mechanical stimulus? Adaptations to moderate-load concentric vs. eccentric training in young and older men
	Martino Franchi1, Jonathan I Quinlan2, Phil Atherton2, Ken Smith2, Paul Greenhaff2, Costantinos Maganaris3, Marco Narici1
	University of Padova, Department of Biomedical Sciences, Padova, Italy1; University of Nottingham, Mrc-aruk Centre of Excellence For Musculoskeletal Ageing, Nottingham, Regno Unito2; Liverpool John Moores University, School of Sports Science, Liverpool, Regno Unito3


	272 Use of heart rate variability during an incremental test, for the evaluation of baroceptor and respiratory activity
	Mosè Mondonico1, Schillaci Giacomo1
	Isec, R&d, Montecatini Terme, Italy1


	273 Behaviour of eye movements in a targeting task: the basketball free throw
	Francesco Del Santo1, Milena Raffi2, Andrea Meoni2, Aurelio Trofè1, Alessandro Piras2
	Università Di Bologna, Dipartimento Di Scienze Per La Qualità Della Vita, Bologna, Italy1; Università Di Bologna, Dipartimento Di Scienze Biomediche E Neuromotorie, Bologna, Italy2


	274 Blood gases analysis during breath-hold diving activities: the normoxemia at depth paradox
	Gerardo Bosco1, Matteo Paganini1, Tommaso Antonio Giacon1, Luca Martani1, Danilo Cialoni1, Giacomo Garetto1, Ennio Talamonti1, Jacopo Lion1, Chris Mcknight2, Enrico Camporesi3, Richard Moon4
	Master Level Ii In Diving and Hyperbaric Medicine, Department of Biomedical Sciences, University of Padova, Padova, Italy1; Sea Mammal Research Unit, University of St. Andrews, St. Andrews, Regno Unito2; Teamhealth Research Institute, Tampa General Hospital, Tampa, Florida, Stati Uniti D’ America3; Center For Hyperbaric Medicine and Environmental Physiology, Department of Anesthesiology, Duke University Medical Center, Durham, North Carolina, Stati Uniti D’ America4


	275 Cardiovascular stress during resistance exercise: effect of age and protocol
	Massimo Teso1, Luca Ferrari1, Gianluca Bochicchio1, Tobia Bertuzzo1, Amedeo Benedetti1, Alessandro Colosio2, Silvia Pogliaghi1
	Università Degli Studi Di Verona, Dipartimento Di Scienze Motorie, Verona, Italy1; University of Ghent, Department of Movement and Sport Science, Ghent, Italy2


	276 A balance matter: postural differences determined by the exposure to neutral and negative stimuli
	Ambra Gentile1, Giustino Valerio1, Xhuliano Kosta1, Ewan Thomas1, Antonino Bianco1, Antonio Palma1, Giuseppe Messina1, Stefano Boca1
	Università Degli Studi Di Palermo, Dipartimento Di Scienze Psicologiche, Pedagogiche, Dell’esercizio Fisico E Della Formazione, Palermo, Italy1


	277 Postural strategies for action anticipation and action performance
	Francesco Pascucci1, Matteo Cristani2, Matteo Ricci3, Paola Cesari1
	University of Verona, Department of Neuroscience, Biomedicine and Movement, Verona, Italy1; University of Verona, Department of Computer Science, Verona, Italy2; Azienda Ospedaliera Universitaria Integrata, Department of Orthopaedic Surgery, Verona, Italy3


	278 Sleep loss, circadian rhythm, and postural control: a systematic review
	Mohammad Izadi1, Ewan Thomas2, Abbey Thomas3, Guglielmo Pillitteri1, Salvatore Ficarra1, Alessandra Amato1, Daniele Zangla2, Antonio Palma2, Antonino Bianco2, Marianna Bellafiore2
	Phd Student In Health Promotion and Cognitive Sciences, Sport and Exercise Research Unit, Department of Psychology, Educational Sciences and Human Movement, University of Palermo, Palermo, Italy1; Sport and Exercise Research Unit, Department of Psychology, Educational Sciences and Human Movement, University of Palermo, Palermo, Italy2; Na, Department of Kinesiology, University of North Carolina At Charlotte, Charlotte, United States of America3


	279 Detection of cognitive differences between rowing athletes and sport practitioners by using big five test
	Riccardo Sorrentino1, Valerio Caruso2, Rosa Angela Fabio3, Debora Di Mauro1
	Università Degli Studi Di Messina, Dipartimento Di Scienze Biomediche, Odontoiatriche E Delle Immagini Morfologiche E Funzionali, Messina, Italy1; Università Di Pisa, Dipartimento Di Medicina Clinica E Sperimentale, Pisa, Italy2; Università Degli Studi Di Messina, Dipartimento Di Medicina Clinica E Sperimentale, Messina, Italy3


	280 Self-efficacy correlates with perceived but not objective physical ability in football players
	Fabio Ballini1
	Unibo, Scienze Biomediche E Neuromotorie, Bologna, Italy1


	281 Active breaks study (ABS): reducing physical inactivity and improving the quality of school life in primary school children using an active breaks intervention during COVID-19 pandemic
	Alice Masini1, Sofia Marini2, Stefania Toselli1, Laura Bragonzoni2, Gerardo Astrorino3, Maurizio Liberti3, Andrea Ceciliani2, Laura Dallolio1
	University of Bologna, Department Od Biomedical and Neuromotor Science, Bologna, Italy1; University of Bologna, Department For Life Quality Studies, Rimini, Italy2; Ausl, Department of Public Health, Ausl Bologna, Bologna, Italy3


	282 Motor performance effects of sensory deprivation in elderly
	Elvira Padua1, Michele Panzarino1, Francesca Campoli1, Cristian Romagnoli2, Anas Alsharam3, Vincenzo Manzi4, Virginia Tancredi5, Mauro Lombardo6, Giuseppe Annino5
	Università Telematica San Raffaele Roma, Dip. Di ‘‘promozione Delle Scienze Umane E Della Qualità Della Vita’’, Rome, Italy1; Università ‘‘alma Mater Studiorum’’ Di Bologna, Dipartimento Di Scienze Per La Qualità Della Vita, Rimini, Italy2; Isra University, Department of Physiotherapy, Amman, Giordania3; Università Telematica Pegaso, Dipartimento Di Scienze Umanistiche, Napoli, Italy4; Università Di Roma Tor Vergata, Dipartimento Di Medicina Dei Sistemi, Rome, Italy5; Università Telematica San Raffaele, Dip. Di ‘‘promozione Delle Scienze Umane E Della Qualità Della Vita’’, Rome, Italy6


	283 Observational study on physical activity and sleep during Covid-19 pandemic
	Ausilia Elce1, Ilaria Loperto2, Lucia De Coppi2, Armando Sangiorgio2, Angelina Vivona2, Clorinda Sorrentino2, Lucia Martiniello2, Ersilia Nigro3, Aurora Daniele4
	Ceinge-biotecnologie Avanzate Scarl, Napoli, Dipartimento Di Scienze Umanistiche, Università Telematica Pegaso, Napoli, Italy1; Università Telematica Pegaso, Università Telematica Pegaso/ Dipartimento Di Scienze Umanistiche, Napoli, Italy2; Ceinge-biotecnologie Avanzate Scarl, Dipartimento Di Scienze E Tecnologie Ambientali, Biologiche, Farmaceutiche, Università Della Campania, Napoli, Italy3; Ceinge-biotecnologie Avanzate Scarl, Dipartimento Di Medicina Molecolare E Biotecnologie Mediche, Università Degli Studi Di Napoli Federico Ii, Napoli, Italy4


	284 Physical exercise, dietary habits and psychological states of Italyn university students during COVID-19 lockdown
	Stefano Amatori1, Sabrina Donati Zeppa1, Antonio Preti2, Marco Gervasi1, Erica Gobbi1, Fabio Ferrini1, Marco Bruno Luigi Rocchi1, Carlo Baldari3, Fabrizio Perroni1, Giovanni Piccoli1, Vilberto Stocchi1, Piero Sestili1, Davide Sisti1
	Università Degli Studi Di Urbino Carlo Bo, Dipartimento Di Scienze Biomolecolari, Urbino, Italy1; Università Di Torino, Dipartimento Di Neuroscienze, Torino, Italy2; Università Ecampus, Facoltà Di Psicologia, Rome, Italy3


	285 Rapid weight loss practices in italyn boxers: exploring factors of influence
	Stefano Amatori1, Oliver Barley2, Erica Gobbi1, Diego Vergoni1, Attilio Carraro3, Carlo Baldari4, Laura Guidetti5, Marco Bruno Luigi Rocchi1, Fabrizio Perroni1, Davide Sisti1
	Università Degli Studi Di Urbino Carlo Bo, Dipartimento Di Scienze Biomolecolari, Urbino, Italy1; Edith Cowan University, Centre For Exercise and Sports Science Research, School of Medical and Health Sciences, Joondalup, Australia2; Libera Università Di Bolzano, Facoltà Di Scienze Della Formazione, Bolzano, Italy3; Università Ecampus, Facoltà Di Psicologia, Rome, Italy4; Università Telematica Unicusano, Area Scienze Motorie, Rome, Italy5


	286 Self-reportsed physical fitness in children and adolescents with obesity: a cross-sectional analysis on the level of alignment with multiple adiposity indexes
	Matteo Vandoni1, Nicola Lovecchio2, Vittoria Carnevale Pellino1, Roberto Codella3, Alessandro Gatti1, Valentina Fabiano4, Virginia Rossi4, Matteo Giuriato5, Gian Vincenzo Zuccotti4, Valeria Calcaterra4
	University of Pavia, Laboratory of Adapted Motor Activity (lama), Department of Public Health, Experimental Medicine and Forensic Science, University of Pavia, Pavia, Italy1; University of Bergamo, Department of Human and Social Science, University of Bergamo, Bergamo, Italy2; University of Milan, Department of Biomedical Science For Health, University of Milan, Milan, Italy3; Pediatric Department, ‘‘vittore Buzzi’’ Children’s Hospital, Milan, Italy4; Department of Neurosciences, Biomedicine and Movement Sciences, University of Verona,, Verona, Italy5


	287 Teachers’ perceptions of the effects of a primary school active breaks intervention during COVID-19 pandemic in terms of classroom behaviour: results from the ‘‘active breaks study (ABS)’’
	Andrea Ceciliani1, Alice Masini2, Sofia Marini2, Daniele Coco3, Laura Bragonzoni1, Stefania Toselli2, Maurizio Liberti4, Gerardo Astorino4, Laura Dallolio2
	Universittà Di Bologna, Dipartimento Scienze Per La Qualità Della Vita Unibo, Bologna, Italy1; Universtità Di Bologna, Dipartimento Di Scienze Biomediche E Neuromotorie, Bologna, Italy2; Università Di Roma 3, Dipartimento Scienze Dell’educazione, Rome, Italy3; Ausl, Dipartimento Sanità Pubblica, Bologna, Italy4


	288 The cut-off value for classifying italyn active children using the corresponding national version of the physical activity questionnaire
	Corrado Lupo1, Gennaro Boccia2, Alexandru Nicolae Ungureanu1, Anna Mulasso1, Paolo De Pasquale1, Alberto Rainoldi1, Paolo Riccardo Brustio3
	Neuromuscularfunction Research Group, School of Exercise & Sport Sciences, Suism, Departement of Medical Science, University of Turin, Turin, Italy1; Neuromuscularfunction Research Group, School of Exercise & Sport Sciences, Suism, Department of Clinical and Biological Sciences, University of Turin, Turin, Italy2; Neuromuscularfunction Research Group, Department of Neuroscience, Biomedicine and Movement, University of Verona, Verona, Italy3


	289 The effect of COVID-19 in physical activity levels and its relationship to living environments in kosovan youth
	Kaltrina Feka1, Masar Gjaka2, Faton Tishukaj3, Giuseppe Battaglia1, Antonio Palma1, Antonino Bianco1
	University of Palermo, Department of Psychology, Educational Science and Human Movement, Palermo, Italy1; University For Business and Technology, Department of Sport and Movement Science, Pristina, Kosovo2; University of Pristina, Faculty of Physical Education and Sport, Pristina, Kosovo3


	290 The effect of physical activity changes and musculoskeletal pain onset among italyn university students after 1 year of COVID-19 pandemic
	Federico Roggio1, Bruno Trovato2, Silvia Ravallli2, Antonino Bianco3, Antonio Palma3, Giuseppe Musumeci4
	Phd Program In Healt Promotion and Cognitive Sciences, Sport and Exercises Sciences Research Unit, University of Palermo, University of Catania, Research Center On Motor Activitties (cram), Catania, Italy1; University of Catania, Department of Biomedical and Biotechnological Sciences, Human Anatomy and Histology Section, School of Medicine, Catania, Italy2; University of Palermo, Department of Psychology, Educational Science and Human Movement, Palermo, Italy3; University of Catania, Research Center On Motor Activities (cram), Department of Biomedical and Biotechnological Sciences, Human Anatomy and Histology Section, School of Medicine, Catania, Italy4


	291 The effects of a park-based physical activity intervention on active behavior and wellbeing: the Italyn project ‘‘moving parks’’
	Stefania Toselli1, Laura Bragonzoni2, Laura Dallolio1, Alessia Grigoletto1, Alice Masini1, Marini Sofia1, Giuseppe Barone2, Erika Pinelli2, Raffaele Zinno2, Mario Mauro2, Gherardo Astorino3, Pietro Loro Pilone3, Simona Galli3, Pasqualino Maietta Latessa2
	Università Di Bologna, Dipartimento Di Scienze Biomediche E Neuromotorie, Bologna, Italy1; Università Di Bologna, Dipartimento Di Scienze Per La Qualità Della Vita, Rimini, Italy2; Dipartimento Di Salute Pubblica Ausl Di Bologna, Dipartimento Di Salute Pubblica Ausl Di Bologna, Bologna, Italy3


	292 The influence of age, gender, and weight status on different motor skills in sicilian children aged 6--13 years old
	Valerio Giustino1, Giuseppe Battaglia1, Garden Tabacchi1, Massimo Lanza2, Federico Schena2, Valentina Biino2, Matteo Giuriato2, Maria Chiara Gallotta3, Laura Guidetti4, Carlo Baldari5, Antonio Gennaro6, Antonio Palma1, Marianna Bellafiore1
	University of Palermo, Department of Psychology, Educational Science and Human Movement, Palermo, Italy1; University of Verona, Department of Neuroscience, Biomedicine and Movement, Verona, Italy2; Sapienza University of Rome, Department of Physiology and Pharmacology ‘‘vittorio Erspamer’’, Rome, Italy3; University, Niccolò Cusano, Rome, Italy4; Ecampus University, Department of Theoretical and Applied Sciences, Rome, Italy5; Aou ‘‘g. Martino’’, Department of Biomedical, Dental Sciences and Morphofunctional Imaging, Messina, Italy6


	293 COVID-19 and remote training: evaluation of three different strategies
	Michael Daveri1, Gabriele Mascherini1
	Università Degli Studi Di Firenze, Dipartimento Di Medicina Sperimentale E Clinica, Firenze, Italy1


	294 Effects of aging on muscle damage induced by eccentric exercise in healthy adults
	Linda Toniolo1, Giorgia Schiavinotto1, Giacomo Mazzocco1, Daniele Altin1, Lisa Vigo1, Alessandro Sampieri1, Claudia Favero2, Antonio Paoli1, Tatiana Moro1
	University of Padua, Department of Biomedical Sciences, University of Padova, Padova, Italy1; University of Padua, Department of Medicine, University of Padova, Padova, Italy2


	295 Four weeks of supervised online burpees training during COVID-19 quarantine improve quality of life, strength and heart rate variability in healthy young adults
	Salvatore Ficarra1, Ewan Thomas1, Guglielmo Pillitteri1, Davide Migliore1, Angelo Iovane1, Daniele Zangla1, Marianna Bellafiore1, Giuseppe Battaglia1, Manuel Gómez-lópez2, Antonio Palma1, Antonino Bianco1
	Università Degli Studi Di Palermo, Sport and Exercise Sciences Research Unit, Department of Psychology, Educational Science and Human Movement, Palermo, Italy1; University of Murcia, Department of Physical Activity and Sport, Faculty of Sports Sciences, Murcia, Spagna2


	296 Influence of grip strength and age on manual dexterity in adult woman
	Simone Cuomo1, Anna Mulasso1, Gennaro Boccia2, Samuel Agostino3, Alberto Rainoldi1
	University of Turin, Department of Medical Sciences, Turin, Italy1; University of Turin, Department of Clinical and Biological Sciences, Turin, Italy2; University of Turin, School of Exercise and Sport Sciences, Turin, Italy3


	297 Lockdown period effects on elderly motor skills
	Elvira Padua1, Michele Panzarino1, Francesca Campoli1, Cristian Romagnoli2, Anas Alsharam3, Vincenzo Manzi4, Virginia Tancredi5, Mauro Lombardo6, Giuseppe Annino5
	Università Telematica San Raffaele Roma, Dip. Di ‘‘promozione Delle Scienze Umane E Della Qualità Della Vita’’, Rome, Italy1; Università ‘‘alma Mater Studiorum’’ Di Bologna, Dipartimento Di Scienze Per La Qualità Della Vita, Rimini, Italy2; Isra University, Department of Physiotherapy, Amman, Giordania3; Università Telematica Pegaso, Dipartimento Di Scienze Umanistiche,, Napoli, Italy4; Università Di Roma Tor Vergata, Dipartimento Di Medicina Dei Sistemi, Rome, Italy5; Università Telematica San Raffaele, Dip. Di ‘‘promozione Delle Scienze Umane E Della Qualità Della Vita’’, Rome, Italy6


	298 Motivation, physical activity and active commuting in park: an observational study in arcoveggio park, boslogna
	Alessia Grigoletto1, Pasqualino Maietta Latessa2, Alberto Loi3, Stefania Toselli1
	Università Di Bologna, Dipartimento Di Scienze Biomediche E Neuromotorie, Bologna, Italy1; Università Di Bologna, Dipartimento Di Scienze Per La Qualità Della Vita, Rimini, Italy2; Università Di Bologna, Dipartimento Di Farmacia, Biotecnologie E Scienze Motorie, Bologna, Italy3


	299 E-kayak: a wireless system for real time performance analysis in flatwater kayaking.
	Cristian Romagnoli1, Giorgio Gatta1, Vincenzo Bonaiuto2, Luca Ghelardini3, Anas Alashram4, Elvira Padua5, Giuseppe Annino6
	University of Bologna, Department For Life Quality Studies, Rimini, Italy1; ‘‘tor Vergata’’ University of Rome, Sport Engineering Lab, Dept. Industrial Eng, Rimini, Italy2; Italyn Canoe/kayak Federation (fick), Italyn Canoe/kayak Federation (fick), Rome, Italy3; Isra University, Department of Physiotherapy, Amman, Giordania4; San Raffaele Open University of Rome, Department of Human Science and Promotion of Quality of Life, Rome, Italy5; ‘‘tor Vergata’’ University of Rome, Department of Medicine Systems, Rome, Italy6


	300 Experimental approach to evaluate foot warmth in a cold environment while wearing mountaineering boots
	Chiara Zoppirolli1, Marco Decet1, Aldo Savoldelli1, Francesca Salaorni1, Federico Schena1, Loreenzo Bortolan1, Barbara Pellegrini1
	Cerism, Università Degli Studi Di Verona, Rovereto, Italy1


	301 Goal kick in the serie a 2019/2020 championship: report based on the score situation and finalization.
	Dante Pertosa1
	Università Degli Studi Di Milano, La Statale (unimi), Milan, Italy1






