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Hintergrund: Bewegungsmangel im Kindesalter fiihrt zu nachhaltigen gesundheitlichen Beeintréichtigun-
gen iiber die gesamte Lebensspanne. Uber uni- und multimodale Interventionen in verschiedenen Settings
wirdversucht, die Bewegungund Fitnessvon Kindern friihzeitig zu fordern. Ziel der vorliegenden Studieist es,
mittelseinesinternationalen ScopingReviewserfolgsversprechende Interventionen, dieiber das Schulsetting
implementiert werden konnen, zuidentifizieren.

Methode: Eswurdecin ScopingReview nach der Arkseyund 0 Malley s Methode durchgefiihrt. Durch eine
systematische Literatursuche in sechs Datenbanken kombiniert mit einer Handsuche in den Referenzen der

eingeschlossenen StudienwurdenStudien derletzten zehn Jahre. die die Wirksamkeit vonuni-und multimoda-
lenInterventionen zur Forderungderkrperfichen Aktivitit (KA) oder/und derkardiorespiratorischen Fitness
(KF)undzur Reduktionsitzenden Verhaltens (SV) beiKindernim Altervon sechsbis zehn Jahren untersuchten
und iiber das Schulsetting implementiert wurden, identifiziert. Ziel der Studie war es, die Wirksamkeit der
Interventionen fiir verschiedene Outcomes (KA, SV, KF) zu ermitteln und Interventionsinhalte anhand des
WHO Health Promoting Schools (HPS) Frameworks sechs Bereichen zuzuordnen.
Ergebnis: Die systematische Literaturrecherche ergab N=3166 relevante wissenschaftliche Beitrige. Nach
Abstract- und Volltextscreening wurden n=192 Referenzen eingeschlossen. die insgesamt die Wirksamkeit
vonn=I78Interventionenuntersuchten. Diemeisten Interventionen fandenim Schulsettingstatt (n=152.85%).
Wenige Interventionen nulzten dabeimehrereSettingssimultan (n=21,12%). Ein Drittel der Interventionenba-
sierteaufeiner theoretischen Fundierung(n=62.35%). Diese zeigten héufiger positive Effekte aufdie KA (n=38,
A%)und die KF (n=16, 84,2%) als die nicht theoriebasierten Interventionen (KA: n=55, ()’%‘7’.
18.39.2%). Mehrheitlich wurde nur ein Bereich des HPS Framework angesprochen
46%). Dcrdm haufigsten verwendete Bereich war die Kooperation mit Eltern und der Kommune (n=94, 33/0)
Schlussfolgerung: Die Ergebnisse dieses Scoping Reviews zeigen. dass die untersuchten Interventionen
zur Forderung von Bewegung und Fitness den HPS Ansatz kaum verfolgt haben. Einzelne Bereiche des HPS
Framework, wiedie Kooperation mit Elternund Kommune, sind guterforscht. zu erfolgversprechenden Kom-

binationen der HPS-Bereiche besteht jedoch weiterhin Forschungsbedarf.
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Gewdhnliche und ungewdhnliche EKG-Veranderungen
im Langsschnitt
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> Hintergrund: Zur Detektion von Risikogruppen beziiglich des Plotzlichen Herztodes wurden zahlreiche
Forschungsarbeiteninitiiert. Mithilfe ausgegebener Handlungsempfehlungen konnte die Differenzierung
zwischen physiologischen Anpassungserscheinungen und pathologischen Verinderungen verbessert wer-
den. Bisher basieren die Daten vorwiegend auf Querschnittsanalysen. Daher war es Ziel. die Privalenzvon
EKG-Verinderungen in einem Leistungssportkollektivlongitudinal zu untersuchen.
> Methode: Dazu wurden jeweils 3EKGs (V1: 172+ 4.2].V2: 20,3 +4.2].V3:22.9 +4,5].) von 194 Leistungs-
sportlernnen (m: 140, w:54) sechs verschiedener Sportarten standardisiertin Anlehnungan die ESC-und
Seattle-Kriterien analysiert und die Privalenzen gewohnlicher und ungewdhnlicher EKG-Verinderungen
bestimmt.
> Ergebnisse:Insgesamt betrugdie Beobachtungszeit 5.6+ 1.5 Jahre (MIN 3,2].. MAX9.1].). Zum Zeitpunkt
V1 wiesen 68.6 % aller Athletinnen mindestens eine gewohnliche EKG-Veranderung auf. Die Prévalenz
erhohte sich zu V2 auf 804 % und zu V3 auf 83.5 % (p < 0,001). Trotz vergleichbaren Alters. zeigten sich
keine Privalenzunterschiede zwischen den Geschlechtern (V1: p = 0.297. V2: p = 0.865. V 0410). Als
haufigste gewohnliche EKG-Veranderungen fanden sich die Sinusbradykardie (V1: 36.1 %. V3:60.3 %) und
Early Repolarization (V1: 36.1 %. V3: 39.7 %). Nur die Sinusbradykardie zeigte im Langsschnitt eine signi-
fikante Zunahme der Pravalenz (p < 0.001). Die Privalenz ungewohnlicher EKG-Veranderungen erhohte
sich von 14.9 % (V1) auf 19.6 % (V2) und schlieflich 232 % (V3. p = 0.023). Es lagen maximal zwei unge-
wohnliche EKG-Veranderungen gleichzeitig vor (V1:0.5 %. V2: 0.5 %. V3: 1.0 %). Geschlechtsunterschiede
der Prévalenzen waren weiterhin nicht ersichtlich (V1: p = 0,067, V2: p = 0,524, V3: p = 0,086). Als héiufigste
ungewdhnliche EKG-Verinderungen zeigten sich eine verkiirzte QTe-Zeit (6.7 %) und T-Negativierungen
(2.6%).deren Auftretenim Verlaufabnahmen (V3:2.1 % bzw.4.1 %). Alleanderen Verinderungen erreichten
maximal eine Privalenzvon 1.5 %. Mit Ausnahme der linksatrialen VergrofSerung (p =0.004). waren keine
signifikanten Prévalenzanstiege longitudinal ersichtlich.
Schlussfolgerung: Zum Zeitpunkt V1lagbeiannihernd 70 %aller Athletinnen mindestens eine gewdhn-
liche EKG-Verinderung vor. deren Privalenz mit Zunahme der Trainingsjahre anstieg. Deutlich seltener
traten ungewohnliche EKG-Verinderungen auf. Das Vorliegen dieser. insbesondere bei gleichzeitige Auf-
treten mehrerer Auffélligkeiten. bedarfeiner weiteren kardiologischen Abklirung.
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3D-Echokardiographie mit automatisierter
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Hintergrund: Die 2D-Echokardiographieist eine etablierte Methode fiir die Beurteilungder physiologischen
Sportherzadaptation und die Abgrenzung eventuell vorhandener Pathologien bei Leistungssportlern. Die
3D-Echokardiographie erfasst das Herzals dreidimensionalen Korper. unterliegtim Vergleichzur 2D-Echokar-
diographie weniger geometrischer Niiherungen und weist eine hihere Ubereinstimmung mit dem Goldstan-
dard.derkardialen MRT.auf. Untersucht wurdein dieser Arbeit die Anwendbarkeit der 3D-Echokardiographie

desHerzensvon Leistungssportlern unter Verwendungeines automatisierten und adaptiven Algorithmusim
direkten Vergleich mit der bislangin der Sportmedizin vorwiegend angewendeten 2D-Echokardiographie.

Methode:Es wurden Leistungssportler. die sich zur sportmedizinischen Grunduntersuchung in unserer
Ambulanzvorstellten, mittels 2D-Echokardiographie nach biplanem, standardisiertem Untersuchungspro-
tokoll untersucht und ausgewertet. Zustzlich wurden 3D-Volumen aufgezeichnet. die mit einem adaptiven,
model-basierten und automatisiertem Algorithmus (HeartModel, Philips, The Netherlands) ausgemessen
wurden. Die Parameter der linksventrikuliren und linksatrialen Volumen und Funktion (LEDV, LESV, LVSV,
LVEF, LAVmin, LAVmax, LAV PreA, LA EF) wurden miteinander verglichen. Eine manuelle Anpassung der
durch den HeartModel-Algorithmus detektierten endokardialen Konturen wurde im Bedarfsfall von einem
erfahrenen Befunder vorgenommen. Die statistische Analyse erfolgte mittels T-Test, Pearson-Korrelation,
Regressionsgeraden und Bland-Altman-Plot.

Ergebnis: Fswurden 219 Leistungssportler in die Untersuchung eingeschlossen (Geschlecht: 167m. 52 w;
Mittleres Alter: 21 Jahre +8; Kbrpergrofie 179cm +15; Gewicht 73 + 19; BMI 22 + 4; Trainingsstunden/Woche
17h + 7: Sportarten: Skill: 1/0.5%, Power: 46/21%, Endurance: 60/21%. Mixed: 112/51%). Die Ergebnisse zeigen
immittel hoch-signifikante Unterschiedefiir dielinksventrikulire Volumen- und Funktionsbestimmungim
Vergleich zwischen biplaner 2D-Bestimmungund der 3D-HeartModel-basierten Analyse (LVEDV:142:+42ml
vs 206:+£57ml, p<0.001; LVESV: 64£21ml vs 10331ml, p<0.001: LVSV: 7823ml vs 103+29ml, p<0.001; LVEE:
% Vs 50+5%, p<0.001). Ebenfalls hoch-signifikante Unterschiede ergaben sich in der linksatrialen Ana-
Iyse (LAVmin: 16+7.8ml vs 21+10ml. p<0.001: LAVpreA 25:25:1 1ml vs 32:£14ml, p<0.001: LAVmax 44+17ml
vs56+20ml, p<0.001).
Schlussfolgerung:In dieser Arbeit wurde erstmalig die 3D-Echokardiographie mit automatisierter Ver-
messungbeiLeistungssportlernangewendet. Es zeigensich durchgehend hohere Voluminavon LVund LAim
Vergleich zur 2D-Methode. Diesist mit den publizierten Ergebnissen zum Goldstandard, der kardialen MRT,

vereinbar. Die 3D-Echokardiographie mit automatisierter Vermessung eignet sich somit moglicherweise fiir
cineexaktere Bestimmungund Beurteilungsportphysiologischer Anpassungenim Vergleich zur 2D-Methode.
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Einleitung: Die DOSB-Richtlinie fiir Kaderathletensiehtim Rahmen der Gesundheitsuntersuchungdie Durch-
fithrung einer Echokardiographie vor. Deren Ziel ist es. potenziell lebensbedrohliche Herzerkrankungen zu
erkennen. Koronararterienanomaliensind diezweithéufigste Ursachefiir einen plotzlichen Herztod beijungen
Leistungssportlern. Inwiefern die Koronarienroutineméfigin einer sportkardiologischen Grunduntersuchung
fiir Leistungssportler beurteilt werden konnten. ist nichtabschlieSend geklirt. An einemreprasentativen Ath-
letenkollektivsollteindieser prospektiven Kohortenstudie evaluiert werden. inwiefern die Echokardiographie
alsScreeninguntersuchung fiir die Beurteilung der koronaren Ostien bei Leistungssportlern geeignet ist.

Methode: Die Studienkohorteumfasst 872 Echokardiographienvon 768 Leistungssportlernaus 56 Sportarten.

Eswurdennur Athletenjiingerals 35 Jahre eingeschlossen. Ihre Echokardiographien wurden von jeweils zwei
Untersuchern im Hinblick auf die Darstellbarkeit der Ostien beurteilt. AnschliefSend wurde ein Intra- sowie
ein Interobservertest zur Beurteilung der Reliabilitat durchgefiihrt. Statistische Subgruppenanalysen sowie
Einflussfaktoren auf die Darstellbarkeit der Koronarostien wurden untersucht. Alle Koronarien wurden ver-
messenundinihrem Verlaufbeurteilt. Anomalien wurden dokumentiert.

Ergebnisse: Die Koronarostien lassen sich in etwa 90% der Fille in der Echokardiographie sicher darstellen.
K()l()lldlC Ostien waren in der Subgruppe der unter 18-jihrigen und der Athleten mit einem BMI <25kg/m2
signifikanthaufiger darstellbar. DieErfahrenheit des Untersuchers warfiir einuntersuchtes Ostium
einsignifikanter Einflussfaktor zur Darstellbarkeit. Subgruppenanalysen zum Einfluss von Geschlecht und
zum Einfluss der Longitudinalverkiirzung des Herzens lieferten ke ifikanten Ergebnisse. Ein Intraob-
serververgleichlieferte keine zufriedenstellenden Ergebnisse, was auf sich indernde externe Untersuchungs-
bedingungen zuriickzufiihren sein kann. Ein Interobserververgleich lieferte griftenteils zufriedenstellende
Werte fiir die Reliabilitit mit Werten fiir Kuder-Richardson > 0,65.

Diskussion: Unsere Daten weisen daraufhin, dass ein Screeningzeitpunkt vor dem 18. Lebensjahr fiir eine
bestr

iche Darstellungsinnvoll wéire. Die Reliabilitit der Untersuchungkonntein einem Interobserverver-
gleichalsgroftenteils zufriedenstellendbewertetwerden. Die Echokardiographieunterliegtallgemein dufSeren
Einflussfaktoren. Hierzuzihltauchdie Erfahrenheit des Untersuchers. Prinzipiell zeigt unsere Arbeit. dass die
Echokardiographie zur Darstellungder koronaren Ostien geeignet ist. Eine Darstellung der koronaren Ostien
inderStandardechokardiographie der sportkardiologischen Untersuchungsolltein Zukunft erwogen werden.
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Background: Prevention of cardiovascular (CV) disease should start early inlife. The study aimed to
investigate the association of changes in physical activity, sedentary behavior and cardiorespiratory
fitness (CRF) with development of body mass index (BMI), blood pressure (BP) and retinal microvas-
cular health in children over four years.

Methods: In 2014, 391 children aged 6-8 years were screened. and thereof 262 children were reex-

amined after four years following standardized protocols. Retinal arteriolar (CRAE) and venular
diameters were measured by a retinal vessel analyzer. CRF was objectively assessed by a 20m shuttle
run, physical activity and sedentary behavior by use of a questionnaire.

Results: Children who achieved higher CRF levels reduced their BMI (£ [95% CI] -0.35 [-0.46 to-0.25]
kg/m2 per stage. P < 0.001) and thereby developed wider CRAE (£ [95% C1] 0.25 [0.24 to 0.48] pm per
stage. P = 0.03) at follow-up. Moreover. children with elevated or high systolic BP at baseline, but lower
levels of sedentary behavior during the observation period. had wider CRAE at follow-up (£ [95% CI|
-0.37[-0.66 to-0.08] pm per 10 min/d., P = 0.013).

Conclusion: Anincrease of CRF over four years was associated with areduced BMIand consequent-

ly wider retinal arterioles at follow-up. In children with elevated or high systolic BP. a reduction of
sedentary behavior by merely 10 min per day significantly improved retinal microvascular health as
aprimary prevention strategy to promote childhood health and combat development of manifest
CV disease later inlife.
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Korperliche Aktivitat, Herzfrequenzen und
kardiopulmonale Leistungsfahigkeit bei Fontan
Patienten
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Hintergrund: Die korperliche Unterforderung durch einen zunehmend sitzenden Lebensstil konnte
bei Patienten mit schweren angeborenen Herzfehlern, wie einem Einkammerherz. einen grofieren
negativen Einfluss auf die kardiopulmonale Leistungsfahigkeitim Vergleich zu Herzgesunden haben.
Eine haufigvorhandene chronotrope Inkompetenz konnte Empfehlungen zu einem herzfrequenzba-
sierten Bewegungstrainingzusitzlich erschweren und zu friiherer korperlicher Erschopfungfithren.
Um diese Zusammenhinge besser zu verstehen, wurden spiroergometrische Daten mit Herzfrequenz-
und Aktivititsdaten aus dem Alltag der Patienten verglichen.

Methode: 21 Fontan-Patienten im Alter von 14 bis 31 Jahren und 20 in Alter, Geschlecht und BMI
gematchte herzgesunde Kontrollprobanden absolvierten eine kardiopulmonale Leistungsdiagnostik
aufeinem Fahrradergometer. Zusitzlich wurde ein 5-tigiges Aktivitatstracking mit Herzfrequenz-
messungmittels eines triaxialen Beschleunigungssensors (Actigraph wGT3x-BT) und eines optischen
Pulssensors (Polar OH1) durchgefiihrt.

Ergebnis: Es gab keine signifikanten Unterschiede in der Bewegungshiufigkeit im moderaten bis
intensiven Intensititsbereich (MVPA) zwischen Fontan-Patienten und Kontrollprobanden. 27 %
der jugendlichen und 71 % der volljihrigen Patienten (33 % respektive 80 % der Kontrollprobanden)
erreichten die Bewegungsempfehlungen der WHO. Bei Fontan-Patienten zeigten sich signifikante
Korrelationen der MVPA mit der maximalen Sauerstoffaufnahme und der Laktatkonzentration. Das

Herzfrequenzverhalten zeigte keine signifikanten Unterschiede im Alltag oder bei Belastungsinten-
sititen bis 2 W/kg.

Schlussfolgerung: Klinisch stabile Fontan-Patienten konnen und sollten sich regelmiRig korper-
lich belasten, um eine hohere Sauerstoffaufnahme zu erreichen, die mutmaflich mit einer besseren
Lebensqualititund einer verminderten Mortalitit einhergeht. Bei den untersuchten Patienten stellte
eine chronotrope Inkompetenz keinen limitierenden Faktor dar. RegelméBige korperliche Belastung
sollte daher in ein multimodales Behandlungskonzept miteinflieSen. Ob allerdings ein moderates
oder intensives Belastungstraining Vorteile zeigt. muss in Folgestudien untersucht werden. Forderung
durch den .KinderHerz-Innovationspreis NRW 2016.
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Ubergewicht, Blutdruck und arterielle
Gefasssteifigkeit: Ergebnisse einer Meta-Analyse
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Hintergrund: Die zentrale Pulswellengeschwindigkeit (cPWV) ist ein Biomarker fiir daskardiovaskulire
(CV)Risiko und ein Pridiktor fiir CV-Ereignisse im Erwachsenenalter. Verinderungen der arteriellen Ge-
fiasssteifigkeit wurden bereits mit einem erhohten CV-Risiko im Kindesalter assoziiert. Ziel der Studie wares,
denZusammenhang zwischen Blutdruck (BP). Body-Mass-Index (BMI) und kardiorespiratorischer Fitness
(CRF) mit cPWYV bei Kindern systematisch zu iiberpriifen und zu meta-analysieren.

Methoden: Systematische Literatursuche in den Datenbanken PubMed. Web of Science, Embase und
dem Register of Controlled Trials. Es wurden alle schul- und populationsbezogene Querschnittsstudien
eingeschlossen.

Ergebnisse: Es wurden insgesamt 9114 Studien gefunden und 53 Volltextartikel aufihre Fignung hin
analysiert. Zweiundzwanzig Artikel (9604 Kinder und Jugendliche) wurden zur Bewertung und Reflexion
inder systematischen Ubersicht herangezogen. Acht Artikel wurden in die Meta-Analyse eingeschlossen.
tolische und diastolische Blutdruckwerte waren mithoherer cPWVassoziiert (Effektgrafe (ES)
1:0.012 bis 0,027) bzw. ES 0,02 (95% CI: 0,011 bis 0,029)). Ein hoherer BMI war mit einer hoheren
cPWVas L(ES0.025(95% CI: 0.013 bis 0.038). CRF war umgekehrt proportional zu cPWYV assoziiert
(ES-0.033(95% CI:-0.055 bis -0.011).

Schlussfolgerungen: Unsere Ergebnisse deuten daraufhin, dass cin hoherer BD und BMIim Kindes-
alter mit einer beeintrachtigten arteriellen Gefisssteifigkeit assoziiert ist, wihrend eine hohere CRF mit
einer giinstigen Gefisssteifigkeit assoziiert ist. Langzeitstudien sind erforderlich, um den prognostischen
Wert der cPWV fiir die Entwicklung des CV-Risikos in der Kindheit und im spateren Erwachsenenleben
zuuntersuchen.

NR.248  0P-13-001 COVID UND KLIMA |

Faude, 0", Schreiber, 8, Miiller, F°, Miiller, $*, Nebiker, L', Beauduoin, F*, Meyer, T°,
Egger,F*

Risk of Disease Transmission during Football Matches
—aVideo-Based Analysis
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Background: Data on the amount and nature of contacts, particularly those ones involving the risk
of respiratory disease transmission during football matches is scarce. We aimed to analyze potential
situations, which bear a risk for contagion during match play.

Methods: We analyzed 50 matches from different levels of play (professional, amateur, youth). Two
reviewers independently evaluated contacts of all players in the field of view in each match. We fo-
cused on within-player hand-to-head contacts (e.g. touching the mouth or hair. i.e. with or without
contact to a mucous membrane) and between-player contacts (upper body). We categorized duels
with direct contact between opponents into face-to-face and other ones and measured the duration

of each contact. All videos were analyzed in real time and stopped or rewound as often as needed to
captureallrelevant contacts of each player. When the number of observed situations differed between
reviewers, we used the higher number for analysis.

Results: We observed 22.2 within-player hand-to-head contacts per player-hour with professional
players showing the lowest values (16.7) and youth players the highest number (29.2) of contacts. Three
quarters of these contacts occurred during breaks and 56% were mucosal contacts. We found 24.9
between-player contacts per player-hour, of which 1.2% were contacts with the head or face being

involved. All other contacts referred to the arm. shoulder or core. About one third of these contacts
lasted longer than 3 seconds. None of these included the head. Face-to-face contacts summed up to 2.1
per player-hour (8.4%). We found no obvious systematic differences between playing levels. Speaking
directlytoanother player (1.9 per player-hour) and shouting (0.1 per player-hour) as well as clap-hands
or hugging (1.3 per player-hour) accounted for a relatively low number of potential risk situations.
Conclusions: Within-player hand-to-head contacts during football match play were in the lower
range of what has been reported in the literature for daily life situations. Between-player contacts
were mostly of very short duration, not face-to-face and did rarely involve the head. Our data can
be used to estimate the risk of contagion in football. Financially supported by the German Football
Federation (DFB).
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Kann man sich wahrend eines FuBballspiels mit SARS-
CoV-2 infizieren? - Eine Videoanalyse von 3 Spielen mit
18 infizierten Spielern
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Hintergrund: Esistunklar.inwieweit Kontakte wiihrend eines FuRballspiels zuciner Ubertragungvon SARS-
CoV-2fithrenkénnen. Daesethischnichtvertretbarist...infizierte Spieler” quasi-experimentellim Rahmen einer
Studie FufShall spielen zu lassen. um das Infektionsgeschehen zu beobachten, sind zur Klirung dieser Frage
alternative (beobachtende) Ansitze erforderlich. Einem solchen Zweck kann die Auswertung .versehentlich
FufSball spielender infektioser Personen (z. B. infolge verzogerter Testergebnisse oder im Rahmen ginzlich
fehlender Testungenim Amateurbereich) dienen.

Methodik: In einer retrospektiven Videoanalyse wurden 3 Spiele mit 18 SARS-CoV-2 positiven Spielern (pro
Spiel eine betroffene Mannschaft mit infizierten Spielern) zwischen August und September 2020 auf infekti-
onsrelevante Kontakteuntersucht. Es waren professionelle, semi-professionelle. Amateur- und Jugendmann-
schaften vertreten. Nur Spieler. die vor dem Spiel negativ und am Spieltag bis zu 2 Tage danach positiv mit
einem Nasen-/Rachenabstrich auf SARS-CoV-2-RNA getestet wurden, waren als .infektios” eingeschlossen.
Ein weiteres Einschlusskriterium war die wiederholte PCR-Testung nach den Spielen. Die Videoanalysen

(Standardsicht aufHohe der Mittellinie) erfolgten durch 2 unabhingige Untersucher.

Resultate: In3Spielenmit 18 SARS-CoV-2 positiven Spielern (2am Spieltagmit zu spétbekanntem positivem
Test. 16 mit positivem Test nach dem Spieltag) traten keine Ansteckungen der gegnerischen Mannschaft oder
derSchiedsrichterauf. Das Verhaltnis zwischeninfizierten und exponierten Spielern (inklusive Einwechselspie-
ler)lagin den 3 Spielen bei2/28 (7%).2/20(10%) und 14/29 (48%). Die beobachteten Zweikiampfe derinfizierten
Spicler dauerten nieliingerals 3 Sekunden. Die Ausrichtungder Gesichter wihrend auftretender Zweikiampfe
war entweder seitlich oder hintereinander. Es wurden nur 2 frontale Kontakte beobachtet (Zusammenstof3

zweier Spieler. Gesprichzwischen Schiedsrichterund Spieler <9 Sekunden). Kontaktemit der eigenen Hand zur
Gesichtsschleimhaut traten bei den 18 positiv getesteten Spielern selten auf(9.9 Kontakte pro Stunde; Median
4,0: Bereich 1.3-32.0). Zu einem Abklatschen der Spieler untereinander kam es ausschliefllich beim Torjubel.
Schlussfolgerung: Unsere Befunde weisen daraufhin, dass das Infektionsrisiko fiir SARS-CoV-2 wiihrend
eines FufShallspiels geringist. Die Zahl derauftretenden Risikosituationen fiir die Ubertragungrespiratorischer
Virenwirdmaglicherweiseiiberschatzt. Auchunterrealen Spielbedingungen konntecine realistische weitere
Reduktion der Ubertragungsgefahrin geéinderten Verhaltensweisen beim Torjubel liegen.
DieStudiewurde durch den Deutschen FufSball Bund finanziert.
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Auswirkungen der COVID-19 bedingten
Einschrankungen auf die Verpflegung von Athlet*innen
an Einrichtungen des Deutschen Spitzensports

. HAW HAMBURG/FAKULTAT LIFE SCIENCES
HAWHAMBURG, Fakultit Life Sciences
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Hintergrund: Fiir die Verpflegungsangebote an Einrichtungen des Deutschen Spitzensports sind fundierte
Qualititskriterienverfiighar.umeine gesundheitsforderlicheund bedarfsgerechte Ernahrungfiir Spitzensport-
lerinnen in Deutschland trotz heterogener Ernéihrungsbedarfe zu gewihrleisten. Insbesondere fiir jiingere
Athlet“innenist eineunzureichendeErnahrungskompetenzbereits gezeigt worden. Ziel der Erhebungwar die
Untersuchungder Auswirkungen der COVID-19bedingten Einschrénkungenin 2020 auf die Verpflegungssi-
tuationvon Athlet*innen an Einrichtungen des Deutschen Spitzensports.

Methode: Im Zeitraum 04-09/2020 wurden insgesamt 357 Wettkampfsportler*innenin einem Online- Survey
wa.zumErndhrungs-und Trainingsverhaltenwihrend der COVID-19 EindimmungsmafSnahmenbefragt. Die
Ergebnissevon 72 Athlet“innen (2812 Jahre: 534%weiblich). dievor April 2020 regelméfSigan der Gemeinschafts-
verpflegungin Hausernder Athleten (HdA). Eliteschulen desSports (EdS) oderin Bundesleistungszentren (BLZ)
teilnahmen, wurden deskriptiv(mean + SD.N) und hypothesenpriifen (0=0.05) ausgewertet.

Ergebnisse: Die Hiufigkeit der Verpflegung in Finrichtungen des Deutschen Spitzensports sank wihrend
derCOVID-19bedingten Einschrinkungensignifikant. InHdA (N=31 Athlet"innen) wurdenwihrend der Ein-
schrinkungen proWocheim Mittel 1.9+5.2 Mahlzeitenverglichen mit3.7:6 4 Mahlzeitenzuvor eingenommen
(p=0.027).In EAS (N=29) wurden keine Mahlzeiten wihrend der Einschriinkungen (00 vs. 1.2:3,1: p=0.038)
verzehrt. In BLZ (N=23) wurden keine statistischen Verinderungen beobachtet (00 vs. 0.1+:0,6: p=0.328). Be-
fragt nach den positiven Veranderungen nannten Athlet“innen insbesondere den hoheren Zei Zzum

Zubereiten von Mahlzeiten (N=17). eine individuell abgestimmte und organisierte Ernahrung (N=7) sowie
einebewussterebzw.gesiindere Ernihrungsweise (N=6). AlsNachteilewurden erhohte Verzehrmengen durch
Langeweileund/oderaus Frust (N=11), unregelméfSige Mahlzeiten (N=4). cin hoherer Zeitaufwand (N=4) und
dieFigenverantwortungiiber die Ernihrung (N=5) genannt.

Schlussfolgerung: Von den COVID-19 bedingten Einschriinkungen waren in erheblichem MafS auch Ver-
pflegungsangebote an Einrichtungen des Deutschen Spitzensports betroffen. Nichtallen Athlet“innen gelang
es, sichindividuell gut zu organisieren und eine bewusstere. selbstverantwortliche Erndhrungin den Alltag
zuintegrieren. Unterstiitzungsbedarfim Sinne einer Steigerung der Ernéhrungskompetenz (inkl. Planung
und Inanspruchnahme sportgerechter AufSer- Haus-Verpflegung) besteht moglicherweise insbesondere bei
jiingeren Athlet“innenan den EdS.
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COVID-19 Induzierte ,,Detrainings-Effekte”

nach 13 monatiger Trainingsintervention bei
frilhpostmenopausalen Frauen mit einer Osteopenie

1. UNIVERSITAT ERLANGEN-NURNBERG

2. FRIEDRICH-ALEXANDER UNIVERSITAT ERLANGEN-NURNBERG, Institut fiir Medizinische Physik und
Mikrogewebetechnik

Hintergrund: Zeitweilige Unterbrechungen eines korperlichen Trainings bei gleichzeitiger Aufrechterhaltung der
habituellen korperlichen Aktivitatist ein hiufiges Phanomen in der sportlichen Biographie von Erwachsenen. Insbe-
sonderederimMarz2020verhangte COVID-19induzierte .Lock-down’ fiir Indoor-Sportprogrammediber ca. 3 Monate
ist eine Blaupause fiir die Auswirkungen abrupt beendeter, supervisierter Trainingsprotokolle im Gruppenrahmen
beigleichzeitiger Aufrechterhaltungvon kérperlicher Aktivitatund individuellem Sporttreiben. Ziel dervorliegenden
Studiewares, die Auswirkungen einer 3-monatigen Trainingspause(.Detraining")aufmuskuloskeletale GrofSen nach

einem 13-monatigenintensiven Korpertrainingbeiosteopenischen Frauenin der frithen Postmenopause zuevaluieren.

Methode: Aufgrund der COVID-19-Pandemie mussten wir die 18-monatige randomisierte, kontrollierte ACTLI-
FE-Trainingsinterventionunmittelbar nachder 13-Monats Follow-up Kontrollmessungvorzeitigheenden. Wiihrend
diedreimalwochentlich durchgefiihrtenhochintensiven Ausdauer-und Krafttrainingseinheiten der Ubungsgruppe
(TG:n=27)und daseinmal wochentlich durchgefiihrteniedrigintensive Trainingsprogrammder Kontrollgruppe (KG:
n=27) Mitte Marz 2016 ein abruptes Ende fand. blieben individuelle Aktivitaten im Freien zugelassen. Endpunkte der
Studie waren die fettfreie Korpermasse (LBM) und die Knochenmineraldichte (BMD) an der Lendenwirbelsiule (LS)
erfasst mittels DXA-Methode. die maximale Hiift-/ Beinextensionskraft evaluiert mittels isokinetischer Beinpresse
sowie die maximale Sprungkraft (Leistung) gemessen mittels Kraftmessplatte.

Ergebnisse: Keine der Teilnehmerin gab an. in der 3-monatigen Lock-down Phase ein kraft- oder stabilititsorien-

tiertes Training durchgefithrt zu haben. Wahrend die Teilnehmerinnen beider Gruppen berichteten die habituelle
korperliche Aktivitataufrecht erhaltenzuhaben. stiegdas Volumen ausdauerorientiertersportlicher Inhalte (schnelles
Gehen. Nordic Walking.Jogging. Radfahren)inbeiden Gruppeum ca.40%an. .Detraining-induzierte” Verringerungen
der LBMund der maximalen Hiift-/ Beinextensionskraft sowie der Sprunghéhe, nicht aber der BMD-LS waren in der

Trainings-verglichen mit der Kontrollgruppe signifikant ausgeprigter. Signifikante trainingsinduzierte Effekte, die
nach 13 Monaten Trainingsdauer fiir LBM. BMD und Kraftfihigkeiten nachgewiesen wurden, reduzierten sich nach
3Monaten Detrainingfiir LBMund BMD-LS aufein nicht-signifikantes Niveau. wihrend der Effekt fiir Kraft (p<.001)
und Leistung (p<.001) auch nachsignifikanter Reduktion hochsignifikantverblieb.

Schlussfolgerung:Fine dreimonatige Unterbrechungeinessupervisiertenintensiven Trainings der Kraft-und Aus-

dauer fiihrt trotz Aufrechterhaltung der habituellen Aktivitat und Steigerung niedrigintensiver aerober Belastungs-
reizezueinemkomplettenodernahezukompletten Verlust (LBM. BMD) dervorhererworbenen. trainingsinduzierten
Effekte. Als Konsequenz sollten Trainingsprogramme fiir Erwachsene kontinuierlich oder zumindest ohne lingere
Unterbrechungen durchgefithrt werden.

NR.252  0P-14-001 GERMAN MOL. EXERCISE PHYS. GROUP

Kramer-Albers, E', Brahmer, A°, Neuberger, E°, Simon, P*

The extracellular Vesicle Landscape in exercising
Humans
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Background: Physical activity triggers acute physiological changes. including the release of extracellular
vesicles (EVs) into the circulation, promoting enhanced tissue crosstalk. EVs represent versatile entities with
body-wide signalling functions as they may pass barriers and deliver complex biomolecules between cells
and tissues. Different exercise modalities induce the liberation of diverse EV subpopulations and it has been
suggested that EVs released during exercise (ExerVs) contribute to the manifold protective effects associated
with exercise. An in-depth molecular characterisation of ExerVs (release kinetics. cellular origin, cargo and
functions)is key to reveal the potential role of EVsin exercise-related benefits for physical and mental health.
Methods : EVs wereisolated from blood plasma collected before, during (RER ~0.9). immediately after, and
30to90minrecoveryafteranexhaustive bout of exercise usingdifferential ultracentrifugation, size-exclusion
chromatography. orimmuno-affinity capture. ExerV dynamics were revealed by Nanoparticle tracking ana-
lysis (NTA) and western blotting (WB) and phenotyping was performed using multiplexed analysis methods
targetinga variety of characteristic surface epitopes on EVs. Concentrations of total circulating cel -free (cf)
DNAand ExerV-associated cfDNA were measured by gPCR.

Results: Overall EV-levels were increasing during incremental exercise in aload-response related fashion.
Phenotyping of the EV-subtypes revealed that ExerVs are derived from leukocytes. including lymphocytes
(CD4+EVs,CD8+EVs). monocytes (CDI4+cEVs) and antigen-presenting cells(MHCIEVs, MHCII+EVs). as well
asendothelial cells (CD105+EVs, CDI46+EVs)and platelets (CD41b+EVs, CD62P+EVs). The proportion of ¢l DNA
associated with ExerVs was <1%.

Conclusion: Different cell types of the circulatory system, which are related to immune regulation, cardi-
ovascular functions and regeneration, contribute to the release of ExerVs into blood. ¢fDNA release during
exercise occurs independent of EVs. Further examination of ExerV subtypes, their target cells and functions
willunravel the role of ExerVsin post-exercise signalling with prospects for the prevention of life-style disease.
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Atlas of Exercise Metaholism Reveals Time-Dependent
Signatures of Metaholic Homeostasis
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Background: Exercise provides a myriad of health benefits, with mode. intensity, duration. and
frequency all determining magnitude of effect. Tissue sensitivity and response to exercise varies
according to time of day and alignment of circadian clocks. but the optimal exercise time to elicit a
desired metabolic outcome is not fully defined.

Method: We mapped and integrated the global metabolite response of 8 different mouse tissues after
an acute Lhr bout of exercise performed at different times of the day. Applying a systems biology
approach, we uncovered how tissues independently and collectively respond to exercise.

Results: Comparative analysis underscored how tissues are metabolically connected and revealed
how metabolites are used for communication among tissues to maintain metabolic homeostasis in

response to exercise. Specific metabolic outcomes were determined by time of exercise.
Conclusion: This comprehensive atlas of exercise responses provides clarity and context regarding
the production and distribution of signaling metabolites, and gives insight into the health promoting
benefits of exercise on systemic metabolism.
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Effects of acute Resistance Exercise and Training on
the Immediate Stress Defense Response in Skeletal
Muscle Fibers indicated by alpha B-Crystallin
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Background: The conservation and improvement of mechanical stress-resistance and hence func-
tional capability of skeletal muscle is a main challenge in health and disease. Skeletal myofibers have
developed diverse systems to cope with cell stress to maintain proteome stability. In the immediate
stress defense response. small heat shock proteins. including & B-crystallin (CRYAB). play animport-
antrole. while ongoingmechanical stress resistance is provided by cytoskeletal proteins like desmin.
Methods: To determine, how resistance exercise-induced mechanical stress effects myocytes, we

investigated CRYAB phosphorylation at serin 59 (pCRYABS39), its translocation as well as desmin
expression patterns in consequence of various kinds of acute resistance exercises, differing in load
intensity and volume, as well as in the course of a chronic training period with a short phase of de-
training.

Results: Acute exercise-induced a strong fiber type specific pCRYABS59 response which was de-
pending on exercise intensity and volume. i.e. type Il fibers displayed a pCRYABS59 staining only
following high intensive loading. or moderate intensive loading of high volume. Translocation and
association of CRYAB to cytoskeletal components was as well fiber type specific and contingent on
load intensity. Chronic traininginduced an increase in desmin content and also modifies the imme-
diate pCRYABS59 response in the sense that it was blunted at the latest after ten exercis
Training termination and subsequent loading led to renewed pCRYABS59 increase, while desmin
tended to be downreguated. then.

Conclusion: We conclude, that pCRYABS59 indicates contraction induced mechanical stress exposu-

ssions.

reof single myofibers in consequence of resistance exercise. Further. it reflects increase and decrease
inresistance to mechanical stress. in which a reinforced desmin network could play a contributing
role by structurally stabilizing the cells.
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Skeletal Muscle Extracellular Matrix Remodelling by
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Background: Skeletal muscle exerts its primary role in the maintenance of upright posture and the pro-
duction of movement, butis also involved in numerous other physiological processes. Frequently. research
has focused on muscle cells while sometimes overlooking that muscle fibers reside in a three-dimensional
scaffolding, commonlyreferred toas extracellular matrix (ECM). Therefore, theaim of this set of studies was
toinvestigate the impact of age and trainingstimuli on molecular pathways involved in ECM remodelling.
Methods: Inapilot study. 5 young (23.8+2.2 yrs) and 5 elderly (66.8+4.1 yrs) men performed one session of
unilaterallegpressand legextension exercises. Sixhours post-exercise, biopsies were taken from the vastus
lateralis muscles ofbothlegs. The differential expression of 84 ECM-related genes was profiled by PCRarray.
Inasubsequent study. 26 healthy men (66.9:3.9 yrs) were stratified to two of four groups. performing uni-
lateral (i) conventional resistance exercise, (i) conventional resistance exercise followed by self-myofascial
release (CEBR). (iii) eccentric-only exercise (ECC) or (iv) plyometric jumps (PLY). The expression of genes
associated with ECM collagen synthesis. collagen degradation and peptidase inhibitors were assessed from
skeletal muscle biopsies.

Results: Seventeen ECM-associated genes were differently altered (>1.5-fold change) in youngand old
subjects. Interestingly, collagen degradation was affected as MMP9 expression increased in young (9.7-
fold) but decreased (0.2-fold) in old participants. MMP15was down-regulated onlyin the old (0.6-fold). The
various training modalities in the subsequent study differently affected MMP3, MMP15 and TIMP1. with
thegreatest responses in MMP3 and TIMP1 seen in CEBR and in MMP15in ECC.

Conclusion: Thealtered expression of genes encoding matrixmetalloproteinases (MMP3, MMP9. MMP15)
highlights the role of remodelling processes in response Lo an acute bout of resist:
age and training modality seem to be moderating factors. Long-term training studies will test whether
the execution of ECM-challenging exercises may help to counter age-associated loss of muscle weakness.

ance exercise, whereby
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Physiological extremes of the human hlood
metabolome: a metabolomics analysis of highly
glycolytic, oxidative, anabolic athletes and untrained
controls

Background: Endurance athletes, bodybuilders and sprinters have extreme concentrations and acti-
vities of oxidative, anabolic, or glycolytic enzymesin their musculature. Whilst the blood lactate con-
centration atamediumintensity workload is a biomarker for oxidative capacity, we knowlittle about
how the extreme metabolic capacities ofathletes shape the blood metabolome at rest or after exercise.

Methods: To compare and contrast the metabolomes of metabolically diverse athletes, we used a
targeted metabolomics strategy to compare the serum concentrations of 151 metabolites and 43
metabolite ratios or sums in glycolytic, oxidative and anabolic athletes versus untrained controls at
restand after a maximum cycle ergometry test.

Results: The analysis of all 194 metabolite measures revealed that natural bodybuilders and en-
duranceathletes were distinctin their metabolite profiles whereas sprinters and untrained controls
were similar. Interestingly. natural bodybuilders had lower levels of branched-chain amino acids
than all other subjects suggesting that high rates of protein synthesis lead to a depletion of amino
acidsin the circulation.

Conclusions: The main conclusion of this studyis that exceptional metabolic capacities of differently
trained athletes shape the blood metabolome at rest and after exercise.
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Genes whose Gain or Loss-of-Function alters Glucose
Uptake in Skeletal Muscle of Mice

Background: Skeletal muscle glucose uptake is increased by exercise and insulin but the underlying
mechanisms, as well as the genetics of muscle glucose uptake variation in the humans, are incom-
pletely understood.

Methods: To increase our knowledge of muscle glucose uptake regulation and genetics, we performed

asystematic review to identify genes whose gain or loss-of-function alters skeletal muscle glucose
uptake in mice. Inasecond step, we reanalyzed existing datasets to study especially whether muscle
glucose uptake genes are regulated by exercise through changed expression or phosphorylation.

Methods und Conclusion: Our systematic literature analysis identified 176 genes whose gain or

loss-of-function in mice alters glucose uptake in skeletal muscle. Remarkably. more than halfof these
muscle glucose uptake genes or their protein products were regulated by exercise, highlighting that
oneof thekeyroles of exercise signallingis to extract glucose from the circulation to fuel the metabolic
demand of muscle contractions.
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Marching to the Beet: The Effect of Dietary Nitrate
Supplementation, on High Altitude Exercise
Performance and Adaptation during a Military
Trekking Expedition
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Purpose: Thisis the first study to investigate the effect of dietary nitrate supplementation in the form of
beetroot juice (BRJ) for > 7 days on nitric oxide (NO) levels. exercise performance. acclimatisation to high
altitude (HA) and HA illness.

Methods: This was asingle (subject) two-group randomised prospective study of 22 healthyadultparti-
cipants (12 men. 10 women. mean age 28 + 12 years) across a HA military expedition. Participants were

randomised pre-ascent to receive two 70ml shots per day of either BRJ ~12.5mmol nitrate per day (n=11)
or non-nitrate calorie matched control (n=11). Participants ingested supplement shots daily, beginning 3
dayspriortodeparturetoday 17 of expedition: the highest sleepingaltitude (4800m). Data was collected at
interval points, baseline (44m) and H m (day9). 3500m (day 12) and 4800m (day 17).

Results: BRj was successful in enhancingbioavailiability of NO measured by salivary NO (p=0.007). There

wasasignificant decreasein peripheral oxygen saturations (SpO2) and increase in heartrate (HR), diastolic
blood pressure (DBP) and rating of perceived exertion (RPE) with increasing altitude (p=<0.001). Harvard
Step Testfitness scores significantly declined at4800min the control group (56.9+7.52). p=0.003) compared
withbaseline (67.0+8.76)). In contrast BR] ameliorated the declinein fitness at 4800m (61.9+12.89) compared
with baseline (66.3:13.83, p=0.26). Heart rate recovery following exercise testing at 4800m significantly
increased in control (p<0.05) compared with baseline, whereas BR] showed no differences (p>0,05) BR] did
notaffect the burden of HA illness (p=1.00).

Conclusions: BRJincreases NO levels and ameliorates the decline in fitness at altitude but does not affect
the occurrence of HAillness.
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From The Microhiome to Muscle Mass: The Athletic
Edge And The Mighty Microvilli

Background: Athletes are looking to achieve ultimate health as it will improve performance. Un-
fortunately. those that should be the pinnacle of health can often fall flat due to over training, and

ill-advised strategies resulting in a health demise. While itis easy to understand that athletes have a
higher need for nutrition, ares that are overlooked are adrenal fatigue. secondary to the physical stress

over training as well as gut based health thatis often undervalued in the athlete.
Methods and Results: There is a strong body of evidence that suggests gut dysbiosis, evidenced by

biomarkers such as LPS, directlyimpact training. The athlete is a fascinating example of accelerated
gut permeability and its systemic effects. A known consequence of intensive training is ischemia to
the gut. This gut based ischemiais due to training, putting one in a sympathetic state. and decreasing
time in the parasympathetic state, or the rest and digest state. The athlete can often have a highly

permeable gut despite an emphasis on health that results in decreased performance. poor recovery
and alack of over-all improvement. Gut based protocols for the athlete have been shown to improve
markers of leaky gut such as Zonulin and LPS, which results in better performance and a decrease in
inflammatory markers such as TNF. By evaluating markers of gut health we have a direct and eviden-
ced-based approach toimprovingathletics through the heart of nutrition. the gastrointestinal tract.

Conclusion: The microbiome may well be one of the most important areas to target in terms of im-
provinglean muscle mass. recovery and athletic outcomes. This talk will evaluate the research around
gut based health and how it enhances athletic performance.

Tam the co-founder of TheraDura. a physician line supplement company.
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Reliability of the Blood Gas Analyzer Radiometer ABL
90 Flex is superior to Siemens Rapid Point at 423 m
and 4559m
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Background: Blood gas analyzerslike Radiometer ABL 90 (RAD) and Siemens Rapid Point 500 (SIE) are fre-
quentlyused to evaluate changes in blood variables in altitude studies. Since reliability of blood gas analysis is
critical for several scientific purposes. weaimed to evaluate the reliability o RAD and SIE in normoxic (423 m)
and hypoxic conditions (4,559 m) duringa field-based altitude study.

Method: Twoarterial blood samples from 13 subjectswere drawn insupine position after 10min ofrestonceat
423mand threetimesat4559m (20,44.and 68 hafterascent).usingtherespective manufacturerrecommended

syringes and instructions. Afterwards, samples were analyzed in triplicate in an alternated order between
RAD and SIE to assess the directly measured variables hemoglobin concentration ([Hb]. mg/dI). carboxyhe-
moglobin (COHb, %). partial pressures of oxygen (pO2. mmHg)and carbon dioxide (pCO2. mmHg). Lactate
([Lac]. mmol/L). and pH. A mixed model was used to calculate the intraclass correlation coefficient ICC (3.1)
foreachdeviceandvariableincludingall measurements. Coefficients ofvariation (CV%) were calculated from
triplicate measurements and the mixed model was applied to calculate differencesin CV between conditions
andbetween devices.

Results: ThedifferencesinICCbetween RADvs. SIE ranged from A0.01(0.58 vs.0.57) for pH to A0.30 for COHb
(0.61vs.0.31). AINICCs except for [Lac] were slightly higher in RAD (044 - 0.82. poor to good) than in SIE (0.31
-0.64. poor to moderate). Thisresultisinline with the CVs. which were alwayslower in RAD and significantly
different between devices for PO2, PCO2, COHb at 423 mand for PCO2, COHb, [Lac], and pHat 4,559 m.
Conclusion: Reliability of RAD was superior to SIEat 423 mand 4,559 m.
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Reliability of a Pneumatic Measuring Device to quantify
the Adaptive Force of the Arm Extensors

UNIVERSITY OF POTSDAM, Regulative Physiology and Prevention

Background: The Adaptive Force (AF) determines the ability to adapt adequately to external forces
duringaholdingisometric (AFiso) and eccentric muscle action (AFecc). This specific neuromuscular
function is required in daily activities and in sports. Isokinetic devices are not able to measure the
AF, since an increasing external force without a controlled movement speed is needed. The aim of
the study was to examine the test-retest-reliability of the maximal AFs (AFisomax and AFeccmax)
measured by a pneumatic system and to compare them with each other and the maximal voluntary
isometric contraction (MVIC).

Method: 13 healthy subjects participated on two days (7- apart). The MVIC. AFisomax and AFec-
cmaxof the elbow extensors were measured 4 times each day. The arithmetic mean (M) and maximal
(Max) torques between days were compared (t-tests. 0=10%). The random errors (standard errors of
measurements, SEMs) and Intraclass correlation coefficients (ICC(3.1)) of Mand Max torques between
days were estimated. M and Max torques of the AFs were compared with each other and those of
the MVIC (t-tests, 01=5%). Coefficients of variations were calculated of all torques within one day.

ays. nosignificant differences were found (p=0.138-0.853). The highest occurred
mean difference between days was 1.84 = 4.21 Nm (Max of MVIC). The SEMs were 1.34-4.57 Nm and
1CCs were 0.965-0.997. The AFisomax was significantly lower than the MVIC (p=0.002-0.039) and
the AFeccmax (p<0.001-0.011), whereas the AFecemax did not differ significantly from the MVIC
(p=0.093-0.440). The AFisomax was more variable within trials on both days (mean CVs = 16.35 +
16.99%) than the MVIC and AFeccmax (mean CVs < 5.40 + 2.92%).

Conclusion: The results suggest that the pneumatic AF device is suitable to generate reliable data.
The SEMs should be taken into consideration for the interpretation of prospective group comparisons.
The AFisomaxis characterized by alower force and higher variability. Itis hypothesized that this spe-
cificadaptive holding function could serve as an indicator of the functionality of the neuromuscular
system. In this regard. it could be relevant for the explanation of injury mechanisms and complaints
of the musculo-skeletal-system.
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High-intensity Interval Training (HIIT) improves
Physical Fitness and Metabolic Risk Profile of Type 1
Diabetes Patients
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Background: HIIT may be an effective trainingmodality for the improvement of health-related fitness and
cardiovascular risk factors also for patients with diabetes. However, data on shor(-term HIIT interventions
intype 1 diabetesislargely missing from theliterature. In this study, we investigated the effect of a four-week
HIIT intervention on physical fitness and the metabolic risk profile of patients with type 1 diabetes.
Method: Twenty-twotype | diabetes patients (medianage45[18-65] years) performed four weeks of HIIT (4 to
6boutsof  minall-outcycling, 1 minpassiverecovery) withtwosessions per week. Cycle ergometrywas used
for the determination of physical fitness parameters including power output at individual anaerobiclactate
threshold (IAT), maximal power output and heart rate. FibroScan (Echosens, Paris, France) was applied to
determine liver fat. Fasting metabolic parameters included HbAlc, triglycerides. low-density lipoprotein
(LDL). high-densitylipoprotein (HDL). uricacid and alkaline phosphatase (AP). Dailyinsulin requirement was
documented before and during theintervention usingdata from continuous subcutaneous insulin infusion
pumps orinsulin diaries. Patients were grouped by body mass index (BMI <25 or 25 kg/m2).

al fitness in terms of power output at IAT and maximal power output was improved (by
.both p<0.0001). HbAIe. HDL, and triglycerides did not change, overall AP was lowered (by
3.5%).and LDL and uric acid were reduced (by 7.5% and 10.5%) in patients with BMI 225 kg/m2 (all p<0.05).
Liver fat tended tobe reduced in the BMI 225 kg/m2 group but missed significance. During the intervention,
participantsused fewerinsulin (~5%.p<0.023). Oneadverse eventwasrecorded in that the blood glucose level
of one participant dropped below 60 mmol-L-1.

Conclusions: Already duringshort-terminterventions, HIIT mayexert beneficial effects on physical fitness
and the metabolic risk profile in type 1 diabetes. Of note, favorable metabolic changes including lower LDL
anduricacidlevelswere observed predominantlyin patients with higher BMI. However. for patients with type
1 diabetes, cautionis warranted already during shorter HIIT sessions to prevent hypoglycemia.
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Higher Effectiveness of a 12-week weh-based
Aerobic Continuous Training compared to Anaerobic
Interval Training in Patients with Systemic Lupus
Erythematosus

JGU MAINZ

UNIVERSITATSMEDIZIN MAINZ

UNIVERSITY OF MAINZ, Department of Sports Medicine
DEPARTMENT OF SPORTS MEDICINE, University of Mainz
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Background: Systemic lupus erythematosus (SLE) is a rare systemic autoimmune disease with a high
risk to develop cardiovascular diseases or complications. Most patients suffer from chronic pain, lower
quality oflife and reduced aerobic capacity. While endurance exercise has been shown to improve aerobic
capacityand fatigue. itis not clarified in detail which endurance exercise typeis most effective for people with
SLE. Here we investigated the effects of aerobic exercise (AEG) and anaerobic exercise (ANG) in SLE using
aweb-based trainingintervention with proven effectiveness and safety in cancer and metabolic diseases.

Methods: In this randomized controlled trial, we included 30 participants with SLE ina stable clinical sta-
tus. Aftertheinitial screeningand recruitment. participants were randomized in AEG.ANG. and treatment
asusual (TAU)asacontrol group. After 12 weeks, participants ofthe TAU group could decideif they also want
toparticipateinoneof the exercise groups. Ifapproved. these patients were randomlyassigned to either AEG
or ANG. The primary outcome, VO2peak [ml/min/kg|. was determined duringacardiopulmonaryexercise
testwithamodified walking protocol on a treadmill.

Results: Outof30recruited patients. 29 started the studyand one withdrewbeforehand due toa fracture.
Three patients dropped out of the study. which lead to 26 patients that fully completed the study. Seven of
eight TAU-participants agreed to participate in one of the exercise groups after TAU. This resulted in 12
AEG-, 13 ANG-, 8 TAU-participations. A repeated measures ANOVA revealed significant time and group
interaction for VO2peak changes (p <0.001.h2p =0.352). Post Hoc tests showed significant pre to post mean
differences of2.12 (AEG, p < 0.01) and statistical trends 0f0.94 (ANG. p = 0.061) and -1.09 (TAU, p = 0.087).

Conclusion: Ourresultsindicate thataerobicexerciseis favorable for SLE patients. This could be due to the

fact that ANG-patients could not adequately perform the training with high intensities. Further analyses
considering the impact of trainingload and training adherence on the improvement of aerobic capacity
willbe conducted.
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Huhn, A, Diel, P!

Changes in Short-Term Strength Response after
combined Strength Training and a Meal rich in Protein
and Carbohydrates in Patients with stable COPD - a
Pilot Study

GERMAN SPORTS UNIVERSITY COLOGNE

Background: Chronic obstructive pulmonary disease (COPD) is one of the world’s most common
diseases and reasons for death and is associated with age. Systemic consequences of the disease,
especially reduced muscle strength, muscle mass and muscle function, are common and contribute
inworsening prognosis and increasing morbidity and mortality. There is strong evidence that physical
activityand strength trainingare effective in prolonginglife andlead to better quality of life. Ingestion
of ameal rich in protein and carbohydrates during the first 30 minutes after strength training can
increase regeneration of strength in young athletes. Until now. it is not clear, if patients with COPD,
integrated in regular physical training, respond to these macronutrients after training. too.
Methods: In this pilot study, a prescribed strength training was added by a meal rich in protein and
carbohydrates and changes in maximum strength and functional capacity after 24 hours were inves-
tigated. Influence of this meal should be proved. and confoundingfactors determined. Pilot study was
conducted with pragmatic crossover design. Subjects trained twice, once added by ameal consisting
of awhite bin and sour milk cheese.

Results: Study design and study protocol can be used for further studies with only small adaptions.

Contrary toassumption. strengthloss was not seen in all subjects according to physiological reduction
of capacity after training. With a nutritive intervention, strength in knee extensor was significantly,
strength in chest press highly significantly higher than in control training. Changes in functional
capacity were nonsignificant but positive for nutritional intervention.

Discussion: Use of ameal rich in protein and carbohydrates after a strength training can be recom-
mended in COPD. Clinical relevance needs further research. Mechanism is still unclear and should
be proved with further studies.
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Isolated lumbar Extension Resistance Exercise leads
to a Reduction of Pain Scores and increases Isometric
Extension Strength in Patients with Lumbar Disc
Herniation, Lumbar Stenosis and Spondylolisthesis — A
retrospective Analysis on 586 Patients

1. ORTHOPAEDIC SPINE CENTER, Wiirzburg, Germany

UNIVERSITY OF WURZBURG, Institute of Sports Science, Wiirzburg. Germany
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Background: The management of pain conditions in the lower back is often challenging. Recent
imaging studies have highlighted the occurence of pronounced atrophy and fatty infiltration in the
local paraspinal muscles (Ranger et al., 2017). Isolated lumbar extension resistance exercise (ILEX)
has shown promising clinical outcomes in patients with unspecific low back pain (Steele etal.. 2015).
However. it is unknown if this method can be applied to patients with more specific pain symptoms
and verified structural degenerationn such aslumbar disc herniations. stenosis and spondylolisthesis.
Methods: This studyisbased ona consecutive series of patients that underwent asimilar rehabilita-
tion program including one set of ILEX training (18 sessions, 2 times per week). For the study patients
were subdivided into groups based on clinical examination and their main diagnoses verified by
MRI: A) lumbar disc herniation (n=168; mean age 36,5). B) lumbar stenosis (n=236. mean age 65.5).
C)lumbar spondylolisthesis (n=182: mean age 57.1). Range of motion (ROM) of ILEX had been limited
andadjusted to the patients symptoms and flexibility. Before and after the program isometric lumbar
extension strength had been tested. Pain/discomfort. mental sufferingand satisfaction rates had been
measured via Numeric Pain Rating Scale (NRS, 0-10) and overall rehabilitation progress stated in %
(0-100. 100%=completely pain free).

Results: Altogether 537/586 (91.6%) of patients reported reduction of clinical symptoms (A: 96.4%;
B:86.9%. C: 93.4%). NRS scores for pain and discomfort decreased in A) from 4.2 (+1.5) to 1.9 (+1.5)
(p<0.001).in B) from 5.7 (+2.2) to 3.7 (+2.1) (p<0.001) and for patients in C) from 4.9 (+2.4) to 3.3 (+2.6)
(p<0.001). Furthermore, the scores for mental suffering decreased in the same manner (p<0.001). The

average increase of isometric strength was 58,8%. Patients from group A) had significantly higher
satisfaction rates and better rehabilitation progress than those from B) and C) (p<0.001).

Conclusion: It can be concluded that patients with disc herniation and also those with advanced sta-
ges of spine degeneration can successfully be treated with ILEX. Thus, ILEXis a promising treatment

method and can potentially avoid surgeries and improve post-operative results.
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Teschler, M, Schmitz, B!, Heimer, M' and Mooren, F'

Electromyostimulation (EMS) for the Treatment of
Sarcopenia in Medical Rehabilitation

1. UNIWITTEN/HERDECKE

> Background: Sarcopenia is defined as loss of muscle mass, quality, and function and is associated
with reduced quality of life and adverse health outcomes including disability and mortality. In the
settingof medical rehabilitation, sarcopenia impairs patients participation in physical exercise and
other activities. decreasing recovery and overall rehabilitation effectiveness. EMS, as a non-invasive
option to stimulate and amplify voluntary muscular contraction. may improve muscle strength and
function also in deconditioned subjects. This study is first to investigate whether EMS training may
be helpful to enhance the recovery process in rehabilitation patients.

> Methods: One-hundred-twenty sarcopenic patients (55.4:7.8 years) defined as appendicular lean
mass (sum of lean arm and leg mass) adjusted for BMI <0.789 (males) and <0.512 (females) performed
6 EMS trainingsessions during a 4-week inpatient rehabilitation. Participants were assigned to who-
le-body EMS (WB-EMS) involving major muscle groups of arms. legs. and trunk or just lower extremity
EMS (LE-EMS) involving gluteal muscles and thighs. Both EMS programs used an electrical load ratio

of 4's current/4 s rest in combination with an exercise program (2x8 exercises, 20 min) including
variations of squats and lunges. A control group (CG) performed exercise training only. The diagnostic
batteryincluded body composition. strength (arm. leg, trunk extension/flexion, handgrip). Six-Minute
Walking Test and Chair Rise Test. ergometer testing with ECG and blood pressure, cardiometabolic
parameters and SF-36 questionnaire.

Results: Overall participants BMI, visceral fat mass. and low-densitylipoprotein levels were reduced,
while arm. leg, trunk (extension/flexion) and handgrip strength. 6-minute-walk and chair-rising-
test, ergometer time and heartrate recovery were improved (all p<0.05). Repeated measures two-way
ANOVArevealed significant timexgroup interaction effects. suggesting that additional improvements
of Chair Rise Test and leg extension were induced by EMS training (all p<0.023). Overall strength in-
creased significantly higherin WB-EMS (29%) vs. ~18% in LE and CG (p<0.035). No differences between,
and adverse events during WB-EMS and LE-EMS training were observed.

Conclusions: EMS may provide additional health benefits for sarcopenic patients via greater func-
tional and strength improvements during medical rehabilitation. Future studies will investigate the
use of EMS also in other patient groups.
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Physical Activity as a vital Sign in Patients of the
Department of Psychiatry and Psychotherapy at the
Charité Campus Mitte

. CHARITE DEPARTMENT OF PSYCHIATRY
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Background: Physical activity (PA) hasa proven beneficial effect on the mental and physical health of people.
Studies have shown that especially psychiatric patients participate insignificantlyless physical activity. com-
pared tothegeneral population. Thisis why weimplemented PAasavital sign at the department of Psychiatry
and Psychotherapy, Campus Charité Mitte, Charité - Universitatsmedizin Berlin in July 2019. The goal of this
studywastodocument, monitorand determinefactorsof changein physical activitylevels duringanin-patient

treatment. allowingus to find targeted approaches to help specific patient groups.

Methods and Results: Preliminary results have shown us that the average physical activity increases from
thedate ofadmission to the date of discharge. however, still many patients do not reach the WHO recommen-
ded 150 minutes of moderate to intense physical activity per week. Furthermore, there are big differencesin

physical activity levels when comparing patients with different primary diagnoses. It is also becoming clear,
thatonlyalimited portion of patients are benefitingofexercise-interventions duringthein-patient treatment.
Conclusion: Physical activityisbecomingevermoreimportantinthefieldof psychiatry. Utilizingits full poten-

tial toimprove the health and quality of life of patientsis crucial. With this activity we want to further promote
the wider and simultaneously targeted use of physical activity in psychiatry.
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Characteristics of Cerebral Blood Flow elicited by
Exercise Intervention for Patients with Hypertension
and Ischemic Cerebrovascular Diseases

1. AOMORI UNIVERSITY
. TOKYO MEDICAL AND DENTAL UNIVERSITY
. TOKYO METROPOLITAN INSTITUTE OF GERONTOLOGY

w o

Introduction: Dynamic exercise is beneficial for brain health butits underlying mechanismis yet to
be explored. Cerebral blood flow (CBF) can be measured using positron emission tomography (PET)
during exercise with specific settings. When considering exercise intervention for patients, it is im-
portant to identify characteristic of patients in terms of brain metabolism. To clarify CBF among
patients, we investigated CBF of hypertensive patients with ischemic cerebrovascular diseases during
cyclingexercise using PET.

Methods: Eleven healthy male volunteers (HV) and five male patients with ischemic cerebrovascular
diseases but were tolerable for regular exercise habit (IP) participated. They performed 20 min cycling
exercise and global (¢CBF) and regional CBF (rCBF) were measured using oxygen-15-labeled water and
PET at the baseline(Rest). onset (Ex1). continued phase (Ex2) and 10,20 and 30 min after the cessation
of exercise (Post 10, 20 and 30 min). Heart rate and mean blood pressure (MBP) were monitored.
With the accumulated image and the measured arterial input function, rCBF was calculated using
the autoradiographic method.

Results: MBP wassignificantly higher in IP thanin HV at Ex1 (130 + 14 vs. 103 + 10 mmHg, p<0.0001).
MBP decreased at Post 20 min compared with Rest in HV (from 90 + 8 to 85 + 9 mmHg, p<0.001) but
did not decrease in IP. Changes in gCBF from Rest to ExI were not significantly different between
HVand IP (134 + 14.5vs. 13.6 + 8.2 %. p=0.97). Changes in gCBF from Rest to Ex2 had a tendency of
inconsistency between HVandIP (3.0 £ 7.9vs.-5.0 £ 6.9 040). For Ex2,rCBF in hippocampus and
cerebellum changing pattern was different (Two way ANOVA. p<0.05 for interaction).

Discussion & Conclusion: Changes in CBF induced by exercise was similar between HV and IP
despite apparent difference in MBP. For fluctuation of CBF elicited by exercise, difference between

IP and HV would be related with occlusive change in vasculatures. Although risk factors including
hypertension and post-stroke conditions are to be considered well, stroke patients with stable con-
dition may be feasible to exercise in terms of brain circulation.
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Bridging the Gap for Patients at Distance — 24 Weeks
of home-based Exercise for Pediatric Patients with
Congenital Heart Disease — Chance or Challenge?
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Munich, Technical University Munich, Munich, Germany
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Introduction: Children with congenital heart disease (CHD) can suffer from motor deficits causing
reduced health-related physical fitness (HRPF). These can persist into adulthood and also limit he-
alth-related quality of life (HRQoL). This study aimed at improvement of HRPF and HRQoL in pediatric
patients with CHD using a 24-week web-based exercise intervention.

Methods: 70 patients (age: 10-18 years) with moderate or complex CHD severity were included. Pati-
ents were randomly allocated 1:1 to an intervention group (IG) with a web-based exercise interven-
tion lasting 24 weeks - three times & 20 min/week or a control group (CG) without any intervention
(NCT03488797). HRPF was assessed at t0=baseline, t1=24 weeks, weeks post intervention with five
tasks of the FITNESSGRAM (FOOTLOOSE: DRKS00018853) that build a total motor function score
(TMES) which was compared with a healthy reference cohort.

Results: 70 patients (13.0 + 2.6 years: 34°% girls) were included to 1G (n=12 moderate, n=23 complex
CHD) or CG (n=13 moderate, n=22 complex CHD). Nine subjects refused t1 follow-up due to personal
reasons. There was no significant difference in TMFS from t0 to t1 (IG: 0.14 + 0.38 vs. CG: 0.09 = 0.38,
p=0.560) and total HRQoL (IG:-1.73 = 8.33 vs. CG: 1.31 = 7.85, p=0.160).

Conclusion: HRPF and HRQol. in pediatric patients with moderate or complex CHD could not be
improved sufficiently. However, the 24-week web-based exercise intervention was feasible and safe.
Despite regular reminders, using emails or phone calls, appropriate training participation could
not beachieved.
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Physical Activity and Exercise Affect retinal
Microvascular Health: a Systematic Review
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Background and aims: Physical activity (PA) and fitness are important modulators of vascular
ageingand may therefore help expand individual health span. We aimed to systematically review the
association of PA and fitness as well as the effects of exercise interventions on the new microvascu-
lar biomarkers retinal arteriolar (CRAE) and venular (CRVE) diameters as well as the retinal flicker
light-induced dilatation (FID) in children and adults.

Methods: PubMed. Ovid, The Cochrane, EMBASE and Web of Science were searched. 805 studies
were found. and 25 full-text articles were analysed. Twenty-one articles were included in this sys-
tematic review.

Results: Higher PAlevels were associated with narrower CRVE in children and adults. Physical inac-
tivity was associated with wider CRVEin both age groups. Combined aerobic and motor skill training
in school settings lead to wider CRAE in children. Aerobic exercise interventions in adults with or
without CVrisk factors induced wider CRAE and narrower CRVE. Studies on the effect of exercise
on FID are scarce. In a twelve-week randomized controlled trial. high-intensity interval training
significantly improved FID in older patients with CV risk factors.

Conclusions: Higher PA and fitness levels were associated with improved retinal microvascular

health in children and adults. Short-term exercise interventions in healthy children and adults as
well as CVrisk patients improved retinal microvascular structure and function. Exercise has the
potential to counteract microvascular remodelling and development of small vessel disease during
lifespan. Retinal vessel analysis can differentiate the beneficial effects of exercise on target microva-
scular organ damage.
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Exercise Interventions in the Treatment of atrial
Fibrillation: Study Protocol of the Cologne ExAfib Trial
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Background: Atrial fibrillation (AF) is the most common form of cardiac arrhythmia and is associa
withcomorbidities suchas coronaryarterydisease and heart failure. Common symptomsinclude dyspnea,
palpitationsand angina pectoris. all of which can dramatically decrease overall quality of life. Limited data
suggest that exercise is safe and beneficial in AF patients, but thorough investigations of different exercise
modalities and intensities are lacking. Thus, the primary aim of the Cologne ExAfib Trial is to assess the
safetyand feasibility of different exercise interventionsin patients diagnosed with AF. Secondary outcomes
includeassessment ofeffects on physical function, AF burden, quality of life, inflammation, morphological
adaptationsand cardiac function.

Methods: In theinitial pilot phase of this 4-armed randomized controlled trial we aim to enroll 60 patients
(age:60-80years) with paroxysmal AF. After screeningand pre-testing, patients will be randomized to one
of the followinggroups: High-intensity-interval-training (4x4 minutesat 75-85% peak power output (PPO)).
moderate-intensity continuous training (25 minutes at 55-65% PPO), strength training (whole body. 6-12
repetitions at 70-90% 1 RM) or a notraining control group. Training will be performed twice weekly for 12
weeks. If the feasibility and safety will be confirmed through the initial pilot phase. the recruitment will be
continued and powered for a clinical endpoint.

Results: Safety will be determined based on recorded adverse events. Feasibility will be assessed based on
the drop-outratesand trainingdocumentation. Physical function willbe assessed by measures of VO2peak
and the IRM of selected muscle groups. AF burden (IBL-VF) and quality of life (SF-36) will be assessed by
selected questionnaires. Inflammatorystatus willbe determined by concentrations of CRP. IL-6 and TNF-0t.
ssed byultrasound, cardiacfunction by echocardiographyincluding

Musclecross-sectional areawill beass
strain analysis and NTproBNP.
Conclusion: With this study we aim to underline the safety and feasibility of different exercise interven-

tions in the growing patient cohort diagnosed with AF. Furthermore. it is expected to build a solid base
for further studies into distinct exercise interventions within a precision exercise medicine approach for
patients with AF.
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Influence of a low-dose Exercise Intervention on
immunosenescence and vascular Ageing in elderly
Persons
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Background: In the elderlya chronic systemic inflammation prevails and contributes to the physio-
logical ageing process of the immune (immunosenescence) and vascular system (vascular ageing).
Both inflammation and immune aging are at least partially dependent on lifestyle factors. such as
physical activity. Hence. inactivity contributes to a higher inflammatory burden which in turn favors
anincreased vascular aging and the associated risk of degenerative diseases like atherosclerosis.
Objective:This studyaims to identify the mechanisms by which alow- dose exercise intervention can
counteract immune aging, inflammation and vascular aging in healthy older subjects. Further, we
aim to identify early biomarkers of immunosenescence and vascular ageing.

Studydesign:This single-center pilot study plans to enroll 200 participants. Inclusion criteria are
age =55 years and freedom of medication. Further, subjects with chronic inflammatory diseases or

contraindications for the planed exercise intervention will be excluded. In a first step, screening exa-
minations of circulatingmarkers of inflammation and T cell aging (TNF-0r, IL-6.naive T cells, T-EMRA
cells, CD4/CD8-ratio). cardiovascular functional parameters (LVEF. pulse wave velocity, ankle-bra-
chial-index. central and peripheral blood pressure, carotid sonography) and cardiopulmonary fitness
(VO2peak) will be assessed to exclude preexisting cardiovascular impairment.

Then. the included participants will be assigned to an intervention (n=100) and control group (n=100).
Theexerciseintervention group will participatein a guided walking tour of 5300 steps. which is offered
dailyasasupervised walk ora home activity. Atleast three sessions per week should be accomplished.
The primary endpoint of the studyis the change of lymphocyte subgroups and CD4/CD8-ratio after2
years of training. Secondary endpoints include changes in cardiovascular function, the evolution of
traditional cardiovascular risk factors, quality of life and circulating markers of inflammation. Pos-
sible differencesin terms of long-term adherence to the prescribed exercise regimen will be assessed
by regular reassessment of VO2peak after 24 and 48 months in both groups. Enrolment will start
September 2020 last enrolment is expected for September 2021.
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Exercise Training with and without supplemental
Oxygen in COPD
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Background: Exercise trainingisa cornerstone of the treatment of COPD in all disease stages. Dataabout the
trainingeffectswith supplemental oxygeninnon-hypoxemic patientsremainsinconclusive. In thisstudy weset
outtoinvestigate the training effects on inflammatory markers, vascular function and endothelial progenitor
cells(EPCs)in this population with increased cardiovascularrisk.

Methods: In this prospective, randomized, double-blind, cross-over study, 29 patients with non-hypoxemic
COPDperformed combined enduranceand strength trainingthree timesaweek whilebreathingmedical airor
supplemental o
weeks. Exercis

gen for the first six-week period, to be then reallocated to the opposite gas for the followingsix
capacity.inflammatorybiomarkers, endothelial function (Peripheral Arterial Tone (PAT) analy-

sis)and EPCswereassessed. Datawerealsoanalyzed forasubgroupwith endothelial dysfunctionat trainingbegin
(Reactive Hyperaemialndex(RHI) <1.67). Thestudyeffects were considered statisticallysignificant when p<0.05.
Results and Conclusion: Following 12 weeks of exercise training, patients demonstrated asignificant im-

provementof peak workrateand anassociated decrease of blood fibrinogen andleptin. Eosinophils were found
significantlyreduced afterexercise trainingin patientswith endothelial dysfunction. In thissubgroup. PAT ana-
ysis revealed asignificantimprovement of RHI. Generally, late EPCs were found significantly reduced after the
exercise trainingintervention. Supplemental oxygen duringtrainingpositivelyinfluenced the effect on exercise
capacitywithoutimpactoninflammationand endothelial function. Thisis the first RCT in patients with COPD
to show beneficial effects of exercise training not only on exercise capacity, but also on systemic/eosinophilic
inflammation and endothelial dysfunction.
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Background: Physicalactivity(PA) behaviorsamongadiversesampleof peoplewithaphysical disability/chronic
diseaseduringandupto 1 yearafter rehabilitation was measuredin the contextof personaland disease charac-

teristics. We aim to provide an overview of PA over time and to examine associations among non-modifiable
determinantsand change of PAbehavior over time.

Methods: A diverse sample of persons with physical disabilities and chronic diseases who participated in the
Rehabilitation. Sportsand Activelifestyle (ReSpAct) study (N=1719) were followed upto 1 yearpostrehabilitation:
atbaseline(T0:3-6weeksbeforedischarge). 14(T1).33(T2)and 52(T3) weeksafter discharge fromrehabilitation.
PA was assessed with an adapted version of the Short Questionnaire to Assess Health-enhancing physical acti-
vity (SQUASH) questionnaire. Descriptive analyses, repeated measures ANOVA and regression analyses were,
respectively, used to describe PA behavior. assess change in PA and examine associations of age. sex. disability,
educationlevel with PA change between T0and T3.

Results: Eventually 711 participants completed all measurement moments and were analyzed. PAat T0to T3
was: 630 (IQR 990). 840 (IQR 1333).870 (IQR 1287) and 750 (IQR 1298) minutes per week. Moderate to vigorous
(MVPA)was225(10R450).300(IQR540).280(IQR660)and 240(IQR555) at TOto T3.Both PAand MVPA changed
significantlyovertime (p<0.001). At T0.60%of the patientsadhered to the 150 min MVPA /week guideline, which
increased slightlyto 62%at T3. Top 3 of leisure time PAs were: fitness (T0:29%, T3: 31%). swimming (T0:20%, T3:
18%)and walking(T0: 7" 0).Ofpersonal characteristicsonlyagewassignificantlyassociated with PAchange
score (3=-6.8,p<0.001), with a higher age resultingin alower change score. Also, havinga neurological disorder
(B=-303.6.p=0.02) or chronic pain (3=-278 4. p=0.04) showed a significant lower PA change score (compared
withmusculoskeletal disorders).

Conclusion: PAincreases over time from discharge up to 1 yearafter rehabilitation.
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Background: Physical activity in nursing home residents has been shown to be relevant for preser-
vingand improving the ability to perform ADL and physical as well as cognitive functional capacity.
Main goals of preventive measures in nursing home settings are the empowerment of health-promo-
ting potentials of residents themselves as well as those of their surrounding structures. Knowledge
about nursing home residents physical and cognitive function as well as health-related quality of life
(HRQoL ) is necessary to derive consensus guidelines and adequate exercise interventions studies
for this highly vulnerable population.

Methods: Between 12/2019 and 02/2020 a total of n=240 nursing home residents of eight facilities
in Saxony and Thuringia (m=72, =196, age: 87 (Q025: 82/Q75: 92years; BMI: 27 (025: 23/Q75: 34 kg/m
2:56% walking) have been examined. using an array of assessments with focus on reaction time
(RDT=ruler drop test). upper-body strength (HGS=handgrip strength) and lower-body functional
capacity (SPPB=Short Physical Performance Battery). Cognitive function was assessed by Montreal
Cognitive Assessment (MoCA). The short form of the Center for Epidemiologic Studies Depression

Scale (CES-D11) was used for evaluation of depression. The qu antification of HRQol was conducted
using the EQ-5D-3L VAS. All data are presented as Median (IQR).

Results: RDT wasassessablein n=68 (m=18: {= 50) residents and revealed a reaction time 0f Q50=0.23
sec(Q25=0.20/Q75=0.26; m=0.24: 0,17/0.26: {=0.23:0.20/0.27 sec). Upper body strength was obtained
in n=73 (m=23; (=50) residents ( HGS: 16: 11/21: m=22: 17/27.5: {=14: 10/18: in kg) . SPPB could be ad-
ministered to n=79 (m=2 ) residents (Q50=3: 0/4.5: m=3: 0/6 : {=3; 0/4; in points) . MoCA values
(n=102: m=27; {=75) presented with Q50=13 (8/19; m: 14:8.5/19: f: 13:8/18.5) . CES-D11 scores were
between 0and 19 points (Q50=6:4/9: m=8,4/10: {=6:4/9). Participants (n=104: m=27: {=77) reported a
subjective health of Q50=57.5; 50/77 (EQ-5D-3L VAS; m=50; 50/70; f=60: 50/80).

Conclusion: Our data may help to identify health-related limits and potentials of nursing home
residents in order to develop adequate behavioral and relational preventive intervention programmes
for this frail population.
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School-based High-Intensity Interval Training
Programs for promoting Physical Exercise: a
Systematic Review
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COMPREHENSIVE HEALTH RESEARCH CENTER, (CHRC)
2. BIOFANEX, UNIVERSIDADE DE SEVILHA, SPAIN

Background: High-Intensity Interval Training (HIIT) is a powerful stimulus inimproving body com-
position and cardiometabolic risk inadults, and preliminary data in adolescents are also promising.
HIITis presented as a time-efficient alternative in comparison to aerobic training, that leverages the
impact on the number of practitioners of Physical Exercise that results in health outcomes impro-
vements, mainly from adolescents.

Method: The objective is evaluate the utility of a HIIT program integrated in High-School Physical

Education classes. on Physical Condition, Physical Activity (PA) and Motivation for Exercise. Data
sources through electronic databases PubMed, MEDLINE, SPORTDiscus, CINAHL, MEDICLATINA,
COCHRANE and Web of Science. was carried out during March 2019, considering only studies since
2008. Study eligibility criteria: (i) applied to adolescents aged 10-19 years, (i) HIIT program is applied
in aschool environment. (iii) outcomes report on physical condition, PA and motivation for exercise
(iv) the intervention is at least 4 weeks, (v) randomized controlled trials (RCT).

Results: Ofthe 5872 studies found a total of 14 studies were included in the review. All works present

significantimprovementsin, at least, 2 of the dimensions evaluated: physical condition and PA. There
doesnot seem to be any great advantage in protocols that lastin total more than 10 minutes per sessi-
on.Improvementsin body composition registered. at most,a moderate Effect Size. HIITis presented as
apowerful stimulus inimproving physical fitness. mainly on CRF in most protocols, and in power and
speed when modalityis plyometries. Improvements in PA registered amoderate and large Effect Size.
Conclusion: This review suggests that the introduction of HIIT in the school context has great po-
tential in improving physical fitness and PA, and a moderate effect on improving body composition

inadolescents. HIIT efficiency (on average about 10 minutes). reflect the wide applicability that these
protocols can have in PE classi

s.and great adaptation to the facilities (including classrooms).
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What works for whom, under what Circumstances
and why for the Co-Location of Health and Leisure to
increase Physical Activity (PA)? A realist Review and
Evaluation.

SHEFFIELD HALLAM UNIVERSITY

Background: There is widespread acknowledgement of benefits of physical activity (PA) for disease
prevention, yet few strategies have lasting effectiveness increasing PA long-term. An alternative to
exercise referral schemes (which have low adherence and are neither cost effective or efficacious)
are hubs. whereby different services are joined together structurally to remove perceived barriers
(including time. distance and cost) and foster multidisciplinary collaboration. exercise and healthcare
professionals. In Sheffield. as part of the 2012 Olympic Legacy and in a mission to create a culture
of PA. the National Centre for Sport and Exercise Medicine (NCSEM) co-located clinics in leisure
centres to embed PA within healthcare, eliminate barriers, and bring care out of hospital and into
the community. As thisis anew concept. this research aims to provide evidence and theory to explain
how co-location of healthcare and leisure is working (or not) to promote PA, for whom, under what
circumstances and why.

Methods: A realist review and evaluation were conducted to develop theory and consisted of four
processes: (1) document review from databases (2) search for existing theory (3) interviews with
NCSEM stakeholders. Data from these processes was combined to form programme theories which
were (4) tested in a realist evaluation with patients and healthcare professionals at two co-located
leisure centres.

Results: Initial theories integrating 19 elements were developed through the review and stakeholder

interviews. Theories were refined with the research team. synthesis with substantive theory. and
patient and healthcare professional (HCP) interviews. This refinement process resulted in 9 theories
of how co-location of health clinics and leisure centres works to promote PA. Theories include: im-
provement of staff/patient experience, collaboration/coordination between HCPs and fitness profes-
sionals, increasing convenience, modelling/normalisation of PA behaviour, increasing awareness of
PA facilities, raising importance of PA. knowledge transfer and reduced health. Inconsistency of the
clinical schedule might mean that colocation does not work.

Conclusions: These theories provide a framework for policymakers. healthcare and fitness professio-
nalsand stakeholdersin health, PA and medicine who aim to develop co-located models, wellness hubs

and PAintegration within health care as an innovative approach to increase PA and prevent disease.
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Interprofessional Collaboration among Sports Science
and Sports Medicine Professionals — an international
cross-sectional Survey
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> Background: According to the WHO, interprofessional collaboration (IPC) occurs when “multiple
health workers from different professional backgrounds work together with patients, families. carers
(caregivers). and communities to deliver the highest quality of care”. As in other areas of healthcare,
the quality of patient care in the field of sport science and sports me: SM) could benefit from
IPCbetween the professions involved. Asa prerequisite, healthcare providers in the SSSM field should
be equipped with positive attitudes and perceptions toward IPC and interprofessional education
(IPE). however detailed investigations are lacking, Therefore, the aim of this study was to survey and
compare interprofessional attitudes and socio-demographics in SSSM professionals from an inter-
national perspective.

Method: 320 complete datasets of professionals in SSSM from the regions USA (n=83), Canada (n=179)
and Europe (n=58) were evaluated. In this survey. socio-demographic data as well as attitudes toward
IPCandIPE usingthe 4 subscales (communication & teamwork, interprofessional learning, interpro-
fessional interaction, interprofessional relationship) of the University of West of England Interprofes-
sional Questionnaire (UWE-IP) were collected and evaluated via descriptive and inferential statistics.
Results: Accordingto the socio-demographic data, there was a diversity of participants representing
different regional healthcare, sports and educational framing conditions. On average. clearly positive
attitudes towards interprofessional communication & teamwork, interprofessional learning and
interprofessional relationship were documented in USA, Canada and Europe. and only ininterprofes-
sional interactions negative perceptions were found. Significant effects of participants’ demographic
variables region. age and gender on some of the subscales were detected.

Conclusion: Our data confirm a high level of support for IPC and IPE in SSSM professionals, but
individual experiences and reality out in practice seem to reflect a contrasting picture. Thus, struc-
tures, funding and strategies towards improvement of interprofessional interaction in SSSM should
be pushed forward in interprofessional learning settings to improve interprofessional interactions.
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Background: Despite abundant evidence on the benefits of physical activity to fostering health,
wellbeing and treatment role in many chronic diseases, high levels of physical inactivity are found
across different European countries. Healthcare professionals. such as pharmacists, can play a keyrole
inthe promotion and maintenance of behaviours contributing to higher levels of physical activity. The
present study aimed to characterize physical activity promotion actions of pharmacists taking place
in the Portuguese community pharmacies. as well as perceived barriers and facilitators.

Method: A questionnaire was developed based on the COM-B model (Michie et. al., 2011). identifying
factorsrelated to Capacity, Opportunity and Motivation in determining pharmacists Behaviours re-
gardingphysical activity promotion. The questionnaire was distributed among 95% of the Portuguese
pharmacies by the National Pharmacies Association (ANF).

Results: In total, 396 complete responses were obtained, representing about 5% of Portuguese
community pharmacists (n=8700). Verbal counselling was the physical activity promotion action
most referred by pharmacists (92.3%) and walking the main promoted activity (99.4%). Although
95% of the pharmacists agreed that it was important to promote more physical act moreactive,
with trainingin the area and younger pharmacists were more likely to promote physical activity in
their daily routines. A lack of referral to the opportunities in the community was also evident. The
main identified barriers were related to opportunities for promotion, such as lack of time, lack of
coordination with other healthcare professionals or lack of interest by pharmacy users. Regarding
motivation, two important barriers referred were being afraid of the health risks and lack of incentives.
Pharmacistsalso showed room forimprovement. on factors related to capacity. especially in relation to
technical knowledge in the area and knowledge regarding opportunities for referral in the community.
Conclusion: Pharmacists seem to be motivated to engage in different physical activity promotion
actions, acknowledging their importance. However, there is a clear need to increase their training
and opportunities stimulate physical activity promotion actions.
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High-Intensity Interval Training (HIIT) improves
endothelial Glycocalyx and affects associated Micro-
RNA Levels.

1. DEPARTMENT OF REHABILITATION SCIENCES, Faculty of Health, University of Witten/Herdecke,
Witten, Germany; 2Klinik Konigsfeld der DRV, Center for Medical Rehabilitation,
Ennepetal, Germany

INSTITUTE OF SPORTS MEDICINE, University Hospital Muenster, Muenster, Germany

. INTERNAL MEDICINE D, Department of Nephrology, Hypertension and Rheumatology,

University Hospital Muenster, Muenster, Germany
. DEPARTMENT OF PHYSICAL EDUCATION AND SPORTS HISTORY, University of Muenster, Muenster

w o

=~

Background: Vascular endothelial cells are covered by a functional structure of negatively-charged pro-
teoglycans, glycoproteins, and glycosaminoglycans designated as endothelial glycocalyx. Evidence for she-
ar-mediated glycocalyx remodeling exists, which selectively affects shear-induced NO production. A thick
glycocalyx may promote vasculoprotective functions, whereas endothelial glycocalyx barrier impairment
maylead toincreased permeability. This studyis first to investigate if high-intensity interval training (HIIT)
affects functionaland structural microvascular parametersincludingthe endothelial glycocalyx. Inaddition,
circulatinglevels of glycocalyx-associated microRNAs (miRNAs) were assessed.

Methods:Fiftyhealthy participants (23.1:3.0years) performed fourweeksof4x30sall-out running HIIT with
twotrainingsessions/week. Real-timeintravital microscopy (sidestream dark-fieldimaging, CapiScope HVCS,
KK Technology. Honiton. UK) was used to detect changes of the sublingual microvasculature (microvessels
between 5 and 25 pm in diameter) including microvascular density. red blood cell fillingand the endothelial
glyeocalyx. Exercise parameters were determined by field testingand speed of high-intensity runs was recor-
ded. A structured literature search identified miRNAs potentially associated with regulation of glycocalyx
componentsand thickness. Exercise bloodlactate (LA) and miRNAlevels were determined from capillaryblood.
Results: Participants maximal running speed was increased at follow-up (by 3%, p<0.0001). while increa-
sein heart rate at submaximal intensities was lower during follow-up exercise testing (p<0.001). Maximal
exercise capacity and glycocalyx thickness were significantly correlated at baseline (p=0.045. r=0.303) and
sed exercise performance at follow-up also correlated with increased glycocalyx thickness (p=0.031.
416). Increased sprintingspeed at follow-up was associated with anincreased number of perfused vessels
(p=0.0129,r=0.449). miR-143.-96-5p and -24 were upregulated by HIIT and associated with LA after sprints
(p<0.05).Increased exercise miR-143 levels at baseline predicted increased glycocalyx thickness at follow-up
(AUCmiR-143=0.92.p=0.0008).

Conclusions: We conclude that HIIT induces beneficial microvascular changesincludingan increased num-

berofperfused vessels and thicker endothelial glycocalyxalreadyafter short-term interventions.
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Background: Positive effects of training-sessions with High Intensity workloads have been repeatedly
highlighted also in ourlaboratoryin recent years (Wittke et al. 2019). Frische & Maassen (2005) already
showed the advantages of High-Intensity-High-Volume Training (HIHVT) compared to Continuous-Trai-
ning (CT)in the period of 3 weeks. But how effective is such a training over alonger period of time?

Methods: N=19 subjects finished our study after 12 week training intervention. All tests and trainings
were performed onacycle ergometer (Lode Excalibur Sport). Pre-tests: Incremental Test (IT) to determine
Aerobic Capacity (AEC=Pmax). Endurance Capacity Test (ECT) with 80%Pmax to determine Endurance
Capacity (EC=Time to exhaustion). During 2nd-4th, 6th-8th. 10th-12th week training 3 sessions/week

were performed. Both groups trained with the same mean mechanical intensity of 50%Pmaxbeginning
with a 10 min warm-up and ended with a cool-down of 10 min both at 50%Pmax. During main-phase,
HIHVT-group worked with 55 intervals. One interval contained a 30 s exercise bout (100%Pmax-10 W)
anda 30sactive pause (10 W). Duringmain-phase, CT-group continued to work at 50%Pmax for 55 min.
In total both trainings lasted 75 min. During 5th and 9th week ITs and during 13th week the post-tests
were performed. Trainingintensity was adjusted according to the results of the ITs.

Results: In pre-tests, there was nosignificant difference between mean rel. Pmax (HIHV T=4.47:0.9 W-kg-
1: CT=446+0.7 Wkg-1) and EC (HIHVT=830+217 s; CT=752:£147 s) between the groups. After 3 weeks of
intervention, rel Pmax (HIHVT=4.74+0.8 Wkg-1: CT=4.49 W-kg-1. p<0.05) and EC (HIHVT=1224+361.84
Wekg-1: CT=993£187 Wkg-1. n.s.) increased. After 6 weeks of training the result in the IT were similar
(HIHVT=4.780.65 W-kg =4.76 Wkg-1). The same held true in EC (HIHVT=936+220's: CT=1087+236s,
n.s.). Inthe post-tests Pmaxremained almost constant (HIHVT=4.82+0.77 Wkg-1: CT=4.83:0.79 W
n.s.)withnodifferencebetween the groups. Mechanical energy produced during the ECT was similar as

well: +15% compared to baseline with no significant difference between both groups.
Conclusion: HIHVT with 55 intervals is superior to CT only during the first 3 weeks. On the long-term
scale both types of training show similar effects on EC and AEC.
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Behavior of Muscle Oxygenation and Blood Filling
in venous Microvessels during a fatiguing isometric
Action

1. UNIVERSITY OF POTSDAM, Regulative Physiology and Prevention

Background: The capillary-venous oxygen saturation of hemoglobin (Sv02) and the relative hemo-
globin amount (rHb) as an indicator of blood filling could be affected by the intramuscular pressure
duringisometric muscle actions. However, a complete understanding of the behavior of these para-
meters during that muscular activity is missing.

Method: Ten volunteers (m:7: f:3; mean age +SD = 28.6 £11.68 years) were measured during a fatiguing
isometric muscle action of the biceps brachii. They had to hold a weight of 60% of their maximal

voluntaryisometric contraction aslongas possibleina 90° elbow flexion. If the elbow angle exceeded
90° for more than two seconds. the weight was taken off. resulting in the subsequent recovery phase.
Aspectrophotometer (02C. LEA Medizintechnik GmbH. GieSen. Germany) was used to record Sv02
and rHb via a probe which was stuck on the muscle belly.

Results: Two patterns (type I and type 1) could be differentiated. SvO2 generally decreased and
leveled offinto a steady state, but the deoxygenation was greater in type I1 (-33.86:17.35 pp. p =.008)
than in type I (-10.37 +2.59 pp). Furthermore, the curve shape of rHb was different. In type L. it was
nearly parallel to SvO2. resultingina positive rank correlation (p =0.735, p<.001). In contrast. a partial
opposing progression (p =-0.522. p<.001) was seen in type Il since rHb increased averagely 13% above

the baseline value and leveled off into a steady state after an initial decrease until a reversal point.
Duringrecovery, both parameters approachedto orincreased above the baseline value in both types.

Conclusion: Two behavioral patterns of the capillary-venous muscle oxygenation and blood filling
occurred duringa fatiguingisometric action. Hypothetically, the oxygenation level serves as a trigger
of the regulation of blood filling. The emerged steady states showed that the oxygen delivery and
consumption could be balanced during isometric actions, despite a high intramuscular pressure.
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Significant Differences of mechanical Muscle
Oscillations during a specific isometric bilateral Motor
task between Parkinson Patients without Tremor and
Controls
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. UNIVERSITY OF POTSDAM, Regulative Physiology and Prevention

Introduction: The diagnosis of Parkinson s Disease (PD) is mainly based on clinical examinations.
Anobjective diagnostic tool does currently not exist. The investigation of neuromuscular parameters
seems to be obvious because of the affection of the neuromuscular system. Changed patterns of neu-
romuscular oscillations related to brain circuits or changes in variability of. e.g.. gait parameters are
reported in several studies, usually in PD-patients with tremor. Studies with patients in pre-motor
stages, thus, without tremor, hardly exist. The objective of the present study was to examine whether
or not the mechanical muscle oscillations show different oscillatory behaviour between PD-patients
without tremor and healthy controls.

Method: The mechanomyography (MMG). force and acceleration (ACC) of 20 PD-patients without
tremor (in medication offstate) and 20 controls (Con) were measured duringa specific bilateral motor
task. The MMGs of the biceps brachii. the brachioradialis and of the pectoralis major muscles were

recorded using piezoelectric-sensors. Five trials at 60% of the maximal voluntary isometric contrac-
tion were performed. For analyses, the frequency. a specific frequency-power-ratio in low frequency
ranges as well as the variation and the slope of amplitude maxima were compared between PD and
Con (t-test).

Results: The frequency-power-ratio and the amplitude variation of ACC and MMGs differ signifi-
cantly between PD and Con (power ratio: p=.000-.007; r=44-.56: amplitude variation: p=.000-.049,
1=.26-.66). The 95%-Cls are clearly disjoint. The ACC shows. furthermore, asignificant difference con-
cerning the mean frequency (p=.006, r=45). This is not evident for the MMGs. No significant differences

regarding the slope of amplitude maxima were present between the groups.

Discussion: The frequency-power-ratio as well as the amplitude variation as parameters of the
mechanical motor output show clear differences between PD patients without tremor and controls
during this novel bilateral assessment. If those results will be supported by further studies, an inno-
vative biomarker for PD-patients might be developed. For that. it has to be investigated. if the results

arereproducible and specific for PD. Itis supposed that those mechanical muscle oscillations reflect
neurodegenerative changes, which probably are especially visible during the bilateral motor task.
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Effect of six Weeks Resistance Exercise on maximal
Glycolysis Rate

. TU CHEMNITZ

Background: Resistance exercise is a heavy strain on the anaerobic energy metabolism. While in
endurance training, a reduction of anaerobic performance was found to have no data on resistance
exercise. The aim of this study was to investigate the effect of six-weeks of resistance exercise on ma-
ximal glycolysis rate (VLamax).

Methods: Twentytwo trained male subjects were assigned in an exercise group (EG: n=11) and control
group (CG=11: no exercise). The EG trained 3 days per week over 6 weeks (50% of IRM with 5 sets and
3 exercises by reps up to muscular fatigue). The VLamax and Power (Pmax) was determined using a
single legisokinetic force test (180°s-1. 10 reps) before and after intervention.

Results: The two way ANOVA showed asignificant group effect (p=0.018: eta2=0.25) but no signifi-
cant time effect (p = 0.063; eta2=0.162) with significant interaction effect (time x group) for VLamax
(p=0.015:eta2=0.26). The VLamaxincreased in EG (0.27:0.05 t0 0.30£0.06 mmol I-1 s-1: p= 0.007) but
no significant changes in CG (0.23+0.04 to 0.23+0.05 mmol I-1 s-1; p=0.639) was detected. In relative
Pmaxa significant time effect (p=0.001: eta2= 0.421) and group effect (p< 0.0001: eta2= 0.505) was
detected. The Interaction time x group was significant (p= 0.039; eta2= 0.196). The EG increased sig-
nificantlyfrom 5.25+0.68 Nkg-1105.53+0.74 Nkg-1 (p= 0.01) and CG showed also significant changes
(3.87:0.81 N kg-1 t0 3.91+0.83 N kg-1: p= 0.03).

Conclusion: Six weeks of exhaustive resistance exercise increases significantly maximal glycolysis
rate.
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Beneficial Effects of Instability Resistance Training in
older Adults
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> Using instability resistance training (IRT) athletes aim to prepare their neuromuscular system for
sudden and unforeseen changes in equilibrium impeded by instability. for example. during duels in team
sports. onslipperysurfaces onrainy days during outdoor activities. orwinds and waves during sailing events.
Exerting forces during phases of metastable equilibrium requires an interplay in the force production of the
locomotor muscles, the stabilizer muscles. as well as through muscle reflex activity and tendons (Kibele et
al..2015). In contrast to youngathletes, older adults avoid situations impeded by instability to exclude. orat
least reduce. a possible risk of falling. So, why should IRT be beneficial for an older adult? This short report
aims to clarify the applications and the benefits of IRT for senior citizens.

Existing studies comparing IRT to traditional resistance training (RT) onstable surfaces will be re-
viewed and summarized while discussing pros and cons to forward evidence based suggestions. In particular,

we will emphasize that IRT a) is safe for the older adult when properly introduced and supervised (Eckardt.
2016; Eckardtetal. 2020)). b) requires smaller trainingloads and stresses larger joint surfaces while providing
similar gains in strength and dynamic balance as traditional RT on stable surfaces (Eckardt, 2016; Torres
Piraua etal.. 2019). ¢) provides extended gains in functional mobility and reduced concerns about falling
(Torres Piraua et al.. 2019). d) offers a strengthening of stabilizer muscles whose strength loss is expected to
facilitate falls (Kibele. 2016: Daun & Kibele, 2019). e) stabilizes gait performance and. thus, reduces the risk
of falls (Eckardt & Rosenblatt, 2019). f) improves executive functions (Eckardt et al. 2020) possibly through
anincreased release of dopamine and/or through an increase in attentional resources.

Moreover, it was shown that [RT is particularly beneficial for Parkinson patients (Silva-Batista et al. 2016,
2017.2018). In summary. it appears that IRT could be a very useful tool for the physical conditioning of older
adults.
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Total Numbers and in-hospital Mortality of Patients
with Myocardial Infarction during the Soccer World
Cup 2014 — Results from the German nationwide
inpatient Sample
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Background: Environmental stress can be induced by catastrophes. but also sporting events may affect
cardiovascular diseases. Soccer is a known cause of acute stress, excitement and anger particularly in so-
ccer-focused countries like Germany. Thus, we aimed to investigate i) whether the soccer world cup 2014

had an impact on total numbers and in-hospital mortality of patients with myocardial infarction (MI) in
Germany and ii) whether the soccer games of the German national team influenced the number of admis-
sionsand mortality.

Methods: Weanalyzed dataof MIpatients ofthe German nationwide inpatient sample (2014-2015). Patients
admitted due to MI during soccer world cup 2014 (12th June to 13th July 2014) were compared to those
during the comparison-period 2015 (12th June to 13th July 2015) without soccer world cup (source: RDC
of the Federal Statistical Office and the Statistical Offices of the federal states. DRG Statistics 2014-2015,
and own calculations).

Results: Overall, the total number of MI patients was higher during world cup 2014 than in the compari-
son-period 2015 (18479 vs. 17.794, 3.7% more patients). Patient characteristics did not differ between both
groups.Incontrast. drugelutingstentimplantations were more often performed during the comparison-pe-
riod 2015 than during world cup 2014 (50.0% vs. 44.5%, P<0.001). whereas rate of percutaneous coronary
intervention (P=0.144) was balanced. In-hospital mortality rate was comparable between both periods
8 4%.P=0.892). Duringthe world cup 2014.in-hospital mortality rate was not affected by the games
of the German national team (8.9% vs. 8.1%, P=0.110). However, we observed an increase of the in-hospital
mortalityrate from 7.9%-9.3%before to 12.0%at the final. Nevertheless. neither significant increase of total
numbers (8 -0.006 (95%CI-0.026 to 0.015), P=0.502) nor of in-hospital death (3 -0.0003 (95%CI-0.0009 to
0.0004). P=0.416) during the German games throughout the world cup could be detected.
Conclusions:Number of admissions due to MIin Germany was 3.7% higher during the 2014 soccer world

cup in comparison to the comparison-period 2015. While in-hospital mortality of MI was not affected by
the soccer world cup. the in-hospital mortality was highest at the world cup final.
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Incidence and Prevalence of Borrelia Burgdorferi
Antibodies in male professional Football Players
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Background: Infections with Borreliaburgdorferi can cause Lyme disease with multiorganic invol-
vement like (myo-)carditis or joint manifestations. Musculoskeletal complaints possibly mimicking
some of these symptoms are common amongelite athletes. Data on epidemiology of antibodies against
Borrelia burgdorferiarelimited to some outdoor activities as running or mountain biking, This study
aimed to determine seroprevalence and seroconversion rate over one season of Borrelia burgdorferi
antibodies in healthy. asymptomatic professional football players.

Methods: Baseline venous blood samples were taken from 535 male elite football players participa-
tingin the firstand second German league and examined for signs of earlier infections with Borrelia
burgdorferi. Atleast one further blood examination was accomplished in 452 players. Two screening
assays were used to examine immunoglobulin M (IgM) and G (IgG) against Borrelia burgdorferi: an
v (EIA) and a chemiluminescence assay (CLIA). In case of a positive or equivocal
result an immunoblot including in vivo antigens was carried out. Prevalence was determined as a
positive [gG-resultin one of the screening and confirmation assay of the first blood sample. Incidence
was estimated by the rate of seroconversion of initial seronegative individuals.

Results: 96.4% of all results were concordant between EIA and CLIA. Considering only samples
with identical results in both assays. prevalence was 1.6%. A positive IgM was detected in 2.3%. No
player showed any symptoms of Lyme disease. A seroconversion to IgG was not found. Three players
developed a positive IgM correspondingto anincidence of 1.032/100.000 person years. Depending on
theassay.49% to 75% of positive or equivocal screeningresults could not be confirmed by immunoblot.
Conclusions: Seroprevalence and incidence of Borrelia burgdorferi among healthy male profes-
sional football players are low. Therefore. infections with Borrelia burgdorferi has to be regarded a
rare differential diagnosis in professional football in Central Europe. The low confirmation rate of
positive screening assays points to an unspecific immune activation. This study was sponsored by
the Deutsche FuBSball Liga (DFL).

enzyme immunoassay
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Risk Evaluation of Female Athlete Triad Disorders
among Handball Players and Creation of Algorithm for
further focused Medical Examinations

MOSCOW STATE COLLEGE OF OLYMPIC RESERVE

Background: The female athlete triad is a syndrome frequently observed among female athletes
involving three interrelated components: low energy availability (with or without eating disorder),
menstrual dysfunction and impaired bone health. These conditions are not always reversible and
negatively affect athlete’s health and performance. Development of screening tools for risk assess-
ment for triad disorders and the need for further in-depth medical examinations is an urgent task
at the present time.

Methods: 17 female handball players, age 15-19, filled out the questionnaire which comprised ques-
tions about athlete’s age. height and weight (including questions about sharp fluctuations of body
weight); the age of menarche; the number of menstrual cycles per year; the history of stress or trau-
matic fractures; a number of questions about athlete’s dietary behavior and her attitude to her own
body and weight. Before the start of research, athletes were familiarized with educational materials
about female triad syndrome. its negative consequences, prevention methods and importance of
carly detection. Depending on the answer, a certain number of points was assigned to each question
inorder to quantify the risk degree for each triad component. In accordance with the developed risk
scale, the risk degree of occurrence of each triad disorder (low. medium or high) has been evaluated
for each athlete. The algorithm has been created for conducting in-depth medical examinations of
female athletes. depending on the risk degree of female athlete disorders. The algorithm was based
onsurvey results and on the outcomes of previous research about triad.

Results: 13 of female handball players (76%) were at medium or high risk of one or several triad disor-
ders. For these athletes. inaccordance with the algorithm, specific recommendations were provided
for further focused medical examinations.

Conclusion: The tools developed during the research (questionnaire, educational materials, algo-
rithm) are intended for use by specialists working with athletes (coaches. health care professionals,
ete.) for early detection and prevention of the triad disorders.
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Introduction: Activity in soccer is characterized by a series of accelerations and decelerations of
varyingmagnitudes and durations. Research claims that the classification of intensity and volume of
in-game performance out of speed zones is not suitable anymore. Metabolic power (MP) which takes
into account acceleration could provide a proper view on individual performance. The aims were:
(1) to compare the traditional speed-zone with the metabolic power approach: and (2) evaluate the
association between metabolic power data and team success.
Methods: 1344 video match analysis (25Hz) datasets from 416 players (182.3+6.7cm, 77.1+7.0kg,
25.8+3.9y) out of 96 matches of the German Bundesliga were gathered by an automatic player detec-
tion and tracking system. Displacement and energetic variables were determined and intensity was
classified utilizing conventional thresholds. Time spent. distance covered and energy expended at high
speed (>15.5km/h) was compared to those at high metabolic power (>20W/kg). Teams were grouped
according to their final position at the end of the season (Top=Best 4: Bot=Worst 4: Mid=8-11). Also
the relationship between match outcome (Win, Draw and Loss) and metabolic data was analyzed.

Results: Less time (t) was spent and less energy (EE) was expended at high speed (t: 302+84s; EE:
7.18+1.98K]/kg) when compared to high MP (t: 377+78s; EE: 11.59+2.37k]/kg) (p<0.001). Players covered
more distance at high speed (1638+148m) than at high MP (1593+360m) (p<0.001). Teams who lost
spent more time at high speed (55+6minvs. 52+5min). at high MP (68+5vs.65+4min) and covered more
distance (174+14kmvs. 16.5:1.2km) than teams who tied. Top and winnings teams maintained more
possessions of the balland completed more passes than Mid. Bot. loosing and drawing teams (p<0.001).
Discussion: Datashow displacement variables can help to understand the different movement pat-
terns, however, these parameters underestimate the amount of high-intensity activities. Therefore,

metabolic power rather than displacement variables should be used for the determination of the me-
tabolic demands of soccer. There is no running nor metabolic power parameter that is important for
achieving success in the German Soccer Bundesliga. but rather the technical and tactical elements
of the modern game are related to achieving success.
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Freitag, N, Bloch, W', Schumann, M’

Short-Term High-Intensity Interval Training during
Chemotherapy does not improve Physical Function
and Quality of Life

1. GERMAN SPORT UNIVERSITY, Institute of Cardiovascular Research and Sports Medicine,
Department of Molecular and Cellular Sport Medicine

> Background: High-intensity interval training (HIIT) is a safe and effective method of exercise medi-
cinein chronic diseases, such as heart failure, diabetes mellitus and cancer. However. the majority of
studies utilizing HIIT in cancer were conducted in aftercare. Therefore, the evidence about physiolo-
gical effects of HIIT during therapy (i.e. chemotherapy) s limited. The purpose of this pilot-study was
toinvestigate the feasibility, safety. physiological effects and quality of life (QoL) of HIIT compared to
usual care (UC) in cancer patients undergoing adjuvant chemotherapy.
> Methods: 27 patients were randomized into HIIT (n=16: 11 females: 51.3£13.6yrs.: 71.9£14.0kg) or
UC (n=11:6 females: 51.5:+12.3yrs.: 74.3:18.3kg). Patients were diagnosed with either breast (HIIT:10,
UCH4), gastrointestinal (HIIT:5, UC:5) or prostate (HIIT:2, UC:1) cancer. Training started within the
first (HIIT:9, UC:7) or second cycle (HIIT:7, UC:4) of chemotherapy and included eight sessions. initi-
ally planned twice weekly over four weeks (5x2 minutes at 80% of PPO, 3-minute rest at 40% PPO).
Measures included adherence (% of total training-time), safety (adverse events). peak power (PPO) and
peak oxygen consumption (VO2peak) during an incremental bike ergometer test as well as questi-
onnaire-assessed QoL (EORTC-QLQ-C30).
Results: Training adherence was 95.712.1%. No HII T-related adverse events were reported. The
duration of the intervention was similar with 51.3+13.6 and 51.5£12.3 days in HIIT and UC, but longer
than the originally scheduled time. PPO remained statistically unaltered both in HIIT (-4.0+10.7%,
p>0.05) and UC (-2.0+5.2%, p>0.05). VO2peak similarly decreased in HIIT (-10.9+10.9%. p<0.01) and
UC (-9.1+8.1%, p<0.01). Although no statistical difference was observed in QoL. HIIT improved by
4.0+19.5 while UC was reduced by 5.0+12.5 points (p>0.05). None of the remaining functional or
symptom-scales such as physical and cognitive functioning or fatigue, dyspnea or pain indicated
statistical time or interaction effects.
Conclusion: Our results imply that HIIT seems to be feasible and safe for patients undergoing adju-
vant chemotherapy. However. eight HIIT sessions might not be sufficient to maintain physical functi-
oningorsubjective perceived QoL throughout the initial phases of chemotherapy. partly explained by
theirregulartraining frequency. Future studies should focus on methods to improve regular training
participation during targeted therapy. e.g. through periodization.
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Beneficial molecular Adaptations in BRCA1-Mutation
carriers by combined HIT/HIRT Intervention: Results
from a Pilot Study.
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Background: Exercise is known to reduce breast cancer risk in women with BRCA mutation. Since
BRCA mutation carriers have a 55-60% increased incidence for breast cancer development. we exa-
mined theinfluence of regular exercise in human BRCA mutation carriers on their BRCAI gene/protein
expression and inflammatory/oxidative response based on growing evidence that BRCA also plays a
pivotal role in the regulation of skeletal muscle metabolism and the response to anti-oxidative stress.
Methods: Sixteen BRCA-mutation carriers (13w, 3m) were assigned to an intervention (IG, n=10) or
control group (CG. n=6). IG received a combination of high-intensity interval endurance (HIT) and
strength training (HIRT) for six weeks, whereas CG received a low intensity activity program for the
same time period. Before (T0) and at the end of the intervention (T1), muscle biopsy. physiological
performance, blood withdrawal and anthropometry were obtained. Parameters included: Muscle
BRCAI gene and protein expression. inflammatory and oxidative stress (i
15, TNF-0, IL-6.1L-1B. IL-10 and malondialdehyde (MDA)). anti-oxidative capacity (i.e. Thiol status,
C-reactive protein (CRP)). peak oxygen capacity (VO2peak) and I1-repetition maximum (1-RM) at six
different training machines.

Results: VO2peak (p=0,001) and I-RM (pmean=0,007) of IG were increased at T1 compared to T0,
whereas CG performance parameters remained unchanged. IG showed increased BRCAI protein
concentration (p<0.001) as well as anti-oxidative capacity (CRP p=0.05: Thiol p=0.009), whereas gene
expression was unaltered. IG inflammatory and oxidative damage reflected by all tested cytokines
and MDA formation respectively. did not differ between time points. CG physiological and molecular
parameters remained unchanged during the intervention.

Conclusions: Combined HIT/HIRT increases aerobic and strength performance of BRCA-mutation
carriers with positive impacts on BRCA1 protein expression and anti-oxidative status without sho-
wingan increased inflammatory response and may therefore be considered a prospective treatment
method to reduce the risk for the development of cancer in individuals with BRCA1 mutations.
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Instructed Sports Therapy In Pediatric Oncology - It's
A Matter Of Continuity
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Background: The diagnosis of pediatric cancer is usually associated with continuous reduction of
physical activity, fitness and motor performance. Following treatment. disease- and therapy-related
sequelae partlylinked toinactivity and barriers of reintegration into sports structures become obvious.
Methods: The concept of accompanying sports therapy from diagnosis to aftercare was implemented
inJune 2016 at our institution. Aiming at a translational and interdisciplinary approach. we provide a
close connection between physical activity and exercise, physiotherapy. psychosocial care and medical
treatment. A “bridging strategy” covers exercise-related care from in- and outpatient treatment to the
return to normality.

Results: Pediatriccancer patients (2-18 years, mixed types of cancer) are participatingin our project consis-
tingofdailyexercise programs, sports groups, outdoorsports. consultationand support. Since the beginning,
191 different patients, aged 9.1+4.5 years, participated. In 1911 exercise sessions (57% inpatient). provided by
two part-time exercise physiologists. participants trained 2816 minutes on average. Offers are specifically
tailored with respect to medical conditions, age. interests and individual capacities. Continuity is ensured
due to regular and individually adapted interventions, supervision and personal contact duringall phases
of treatment. This concept combines the principles of individuality and a holistic approach including the
principles of flexibility. versatility. inclusion and increase of the patient's own competence.

Conclusion: Continuous exercise interventions and support is an important matter to maintain physical
activity. motor performance and fitness as well as mobility and autonomy during and after treatment for a
pediatric oncological disease. We aim at providing early information on beneficial effects of phy: tivi-
ty close to diagnosis to encourage participation in our offers, support autonomous engagement in exercise
during home stays and the development of a long-term active lifestyle to reduce the risk of late effects due
to physical inactivity.
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post Cancer Therapy
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Purpose: A reduced functional and mental status in breast cancer patients may indicate alower resi-
lience throughout the different stages of cancer treatment and a worse prognosis for mortality in the
phase of survivorship. Aim of this study was to find out the prevalence of critical values of functional
and mental health in woman younger than 50 years prior and post cancer therapy.
Methods: 19 women with breast cancer (42+5 yr) (UICC: IA=42%, 1A=53%, 1B
5%=positive, 95%=negative, HR status: 84%=positive, 16%=negative) were examined on the day of
diagnosis (T0) and at the end of medical cancer therapy (T1) (type of therapy: chemotherapy=68%,
surgery=95%, radiation therapy= S
status included a handgrip strength test (HGS). 6-Minute-Walk-Test (6MWT) and bioimpedance
analysis for detection of bioimpedance phase angle (pA). The mental status was investigated using
the Hospital Anxiety and Depression Scale (HADS-A/HADS-D) questionnaire.

Results: At T0.26% of patients presented a critical HGS below individual cutoff which changed to 42%
at TLIn 11%of patients a critical pA was detected at TO which changed to 53% at T1. Within the o MWT
adistance lower than the individual predicted value was found in 79% of the patients at T0O with no

IL‘l‘2/Il(‘ll status:

andardized assessment of functional

%.hormone therapy=74%

relevant change at T1. Clinically relevant anxiety scores (HADS-A score >10) have been diagnosed in
47% at TO and 26% at T1. Clinically relevant depression scores (HADS-D score >10) were seen in 32%
of patients at T0 with a decrease to 21% at T1. Moreover, 21% of patients presented a severe form of
anxiety (HADS-A score = 15-21) at TO with a change to 11% at T1. Severe depression scores (HADS-D
score = 15-21) were diagnosed in 11%at TOand T1.

Conclusion: The data provides knowledge about critical prognostic values of functional and mental
health statusin younger woman with breast cancer. The potential risk factors suggest the adaptation
and individualization of medical treatment. Routine assessments may give the option to conduct a
risk stratification. This could affect the ongoing process of therapy and its outcome in the different
stages of cancer treatment.
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Biomechanical Determinants of Running Injuries
according to their Locations in 550 injured Runners

HARVARD MEDICAL SCHOOL, Department of Physical Medicine and Rehabilitation,
Spaulding National Running Center

Background: The etiology of running related injuries is multifactorial, with biomechanical factors
playing an important role. Most previous studies have reported biomechanical differences between
healthy and injured runners. However, none have examined the relative differences in biomechanics
between different injuries. Therefore. the aim of this study was to examine the relative differences
of four commonly assessed biomechanical variables between specific locations of running injuries.
Method: Five hundred and fifty diagnosed injured runners (49.6% female, mean=SD age 37.0 « 12.8

years, BMI23.3 + 3.0 kg/m2) were clinically assessed to determine the injury location according to
acurrent consensus statement on reporting injuries. After a clinical assessment, all underwent an
instrumented treadmill analysis at aself-selected speed (10.3 + 1.4 km/h) to determine cadence. foot
strike pattern, peak vertical ground reaction forces and vertical loading rates. A logistic regression
model was used to determine associations between these outcomes parameters and running related
injuries according to their location.

Results: Most injuries were diagnosed at the knee (n=141, 25.6%). shank (n=119, 21.6%), foot/toes
(n=85.15.5%) and hip (n=71.12.9%). A midfoot strike pattern ssociated with anincreased risk of
injuries to the Achilles tendon (OR 2.27;90%CI 1.17 to 4.41: p=0.042) and a forefoot strike pattern with
injuries to the posterior calf (OR 2.59: 90%CI 1.50 to 4.47: p=0.004). Hip injuries were more frequently
seen in runners with high peak vertical ground reaction forces (OR 1.14; 90%CI 1.05 to 1.24; p=0.012).
Allother biomechanical outcomes were not associated with any injury locations.

Conclusion: From the four modifiable biomechanical variables, only distinct foot strike patterns
wereassociated withinjuries to the Achilles tendon (midfoot strike) or posterior calf (forefoot strike)
when compared to the re Einfluss unerwiinschter Ereignisse auf Effekte von Akning group of injured
runners. These results suggest that most of the investigated biomechanical variables do not distingu-
ish well between different sites of injuries and prospective studies are needed to investigate potential
forinjury prevention and rehabilitation.
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Background: Allogenic hematopoietic stem cell transplantation (aHSCT) is the only curative tre-
atment option for a variety of hematological diseases and usually performed after multiple previous
treatments. Although therapy-associated side effects of aHSCT have been successfully reduced by
optimized therapy regimes in recent years, morbidity and mortality remains high. The aim of this
sub-study was testing the changes in body composition. muscle strength and cardiopulmonary exer-
cise capacity in patients before and after the hospitalization period for aHSCT.

Methods: Between April 2018 and October 2019 all patients scheduled for aHSCT in Ulm University
Medical Center, were screened for sarcopenia (total number 135 patients). The standardized assess-
ment included measurement of total muscle mass usingbody impedance analysis (BIA). measurement
of grip-strength and cardiopulmonary exercise testing (CPET) on the cycle ergometer until exhaus-
tion, with continuous measurement of oxygen uptake (VO2). Until October 2019 a sub-group of 41
patients (m= 24, f= 17) volunteered to repeat the examination after aHSCT.

Results: Therescreeningtook place 122 days on average after aHSCT. There was asignificant decrease
inbodyweight (-4.3%, p < 0.01). skeletal muscle mass (-7.7%, p < 0.01) and grip strength (-13.3%. p < 0.01).
‘There was no recovery of the low VO2 values observed before aHSCT. despite hemoglobin conce
tions being significantly higher (24.4%. p < 0.01) after aHSCT. Phase Angle (PA) acquired by BIA as a
marker for tissue stability and nutrition status was significantly lower after aHSCT (-11%. p < 0.01).
Conclusion: During the allogenic transplantation period there was a significant weight loss main-
lyattributed to loss of skeletal muscle mass. Consecutively patients strength and exercise capacity
declined. Causes are mostlikelymultifactorial. including drug treatment, immobilization, graft ver-
sus host disease. malnutrition or malabsorption. This poses the question, if sports therapy accom-
panied by monitoring of adequate nutrition could be a reasonable intervention strategy to improve
performancestatus of patients after alISCT. enabling faster reintegration in activities of daily living.
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Does short-term local Vibration of the Quadriceps
Muscles decrease Patellar Tendon Loading?
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Elevated resting muscle activity hasbeen implicated in patellar tendinopathy. Local vibration of
the quadriceps muscles has been shown by some studies to decrease muscle activation and maximal
voluntary contraction of the knee extensors. Therefore, this study aimed to investigate the effects of
short-term local vibration of the quadriceps muscles on patellar tendon loading in adults with patellar
tendinopathy and healthy controls.

A noninvasive ultrasonic transmission technique was used to determine axial ultrasonic
velocity. a surrogate measure of the elastic modulus, in the patellar tendon during quiet sitting. It
was hypothesized that short-termlocal vibration of the quadriceps muscles will alter the ultrasound
transmission velocity in symptomatic patellar tendons more than in healthy tendons. Axial ultrasonic
velocity in the patellar tendon was measured before and after two and five minutes of local vibration
(25 Hz) applied to the quadriceps muscles. Mixed-design ANOVAs were used for statistical comparison
between healthy and injured tendon.

This project is ongoing and will present the results of the effect of short-term local vibration on
axial velocity of the patellar tendon. Preliminary results suggest that the vibration of the quadriceps

muscle group may decrease the loadingin symptomatic patellar tendon and hence the elevated resting
muscleactivity. Although further research is needed. these initial results suggest that local quadriceps
vibration may lower muscle tone and reduced tendon loading, which might be helpfulin the treatment
and rehabilitation of symptomatic patellar tendinopathy.
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The preloaded Achilles tendon shows a reduced
Variability in Mechanical Oscillations after Impact
in Patients with Achilles Tendinopathy compared to
Healthy Controls

1. UNIVERSITY OF POTSDAM, Regulative Physiology and Prevention

> Introduction: The pathogenesis of Achilles tendinopathies (AT) is unclear. One of the most quoted
factors is the ‘overuse™theory. which seems to be implausible in many cases. Certainly. a correlation
between complaints and physical strain exists. However, the relation between load and resilience
might be more important. It is assumed that particular conditions could affect the functionality of
muscular control, which might overstress the muscle-tendon-unitunder high loads. Itis hypothesized
that the variability of mechanical oscillations of the Achilles tendon is reduced in tendinopathy. This

is investigated in a setting close to daily motion and sports.

Method: The mechanical oscillations of the preloaded Achilles tendon are recorded in ten AT-pati-
ents (AT) and ten controls (Con) by the innovative method of Mechanotendography (MTG) usinga
piezo-electric sensor during an impulse-like pressure impact, which is applied on the forefoot from
plantar, while the subject stands upright on the ball of one foot. The MTG-sensor is fixed 5mm above
the cranial insertion of the Achilles tendon. Five trials were conducted per side. The raw MTG and
pressuressignals were cutinto two intervals afterimpulse start. For analysing the intrapersonal vari-
ability, theaveraged Spearman rank correlation (MCC) and the normalized averaged mean distances
(MD). respectively, of the five trials were calculated and compared between groups.

Results: The AT show assignificantly reduced variability in MTG compared to Con (MCC: 70ms-in-
terval p=.006, 100ms-interval p=.011: MD: 70ms-intervals p=.026, 100ms-interval p=.028). The 95%-CI
of the MCC ranges from 0.17 to 0.63 in Con, whereas in AT from 0.77 to 0.89. The 95%-Cls are clearly

disjoint. The pressure signals do not differ significantly (p=.192-.601).
Discussion: The reduced variability of the mechanical oscillations of Achilles tendon in AT might

reflectanimpaired function of the muscle-tendon-unitin reaction to an impulse-like external impact
underload. Alternative explanations, e.g. relatingaltered tendon structures, have tobe considered. The
question remains, if this changed pattern occurs after developing complaints or already in advance.
Ifthese findings will be underpinned by further studies, the presented method could be a supportive
tool to characterize an affected function of the Achilles tendon.
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Sport-Related Concussions alter Gestural Functions
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Background: Symptomsafter sport-related concussions (SRC) are common. Because post-concussi-
onsymptomsare often not clearly visible. speech-accompanying gestures may help clinicians to gain
additional information about the patient’s history and symptoms during medical consultation. We
hypothesized thatathletes with SRCand who suffered from persisting symptoms would display more
gestures during concussion assessment protocols when compared to non-concussed athletes because
of theathletes” previous motor-sensory experiences made during the concussive event.

Methods: A retrospective cross-sectional study. Methods: Three matched groups of 40 (active) athletes
were investigated in the contextof concussion assessment (/and baseline) protocols: 14 symptomatic
and 14 asymptomatic athletes with a SRC. and 12 non-concussed athletes. Certified raters using a

standard analysis system for nonverbal behaviour analysed videotaped hand movements and gestures
duringa standardized concussion assessment protocol.

Results: Symptomaticathletes spent significantly more time with in space hand movements. i.e..mo-
vements that actin the body-external free space without touchinganythingand specifically. motion
quality presentation gestures than non-concussed athletes.

Conclusion: Increased in space movements. which are functionally gestures. and specifically, motion
quality presentation gestures in symptomatic athletes indicate that the more vivid sensory motor
experience of the head traumais reflected in more gestural expressions. Thus, hand movements and
gestures differentiate athletes who suffer from post-concussion symptoms from non-concussed ath-
letes indicating the athletes motor-sensory experiences of the event and its aftereffects.
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Is the Functional Movement Screening (FMS) an
appropriate Tool for Injury Prediction among Female
Athletes? A Systematic Narrative Review

. SCHOOL OF HUMAN KINETICS AND RECREATION, Memorial University of Newfoundland St.
John's, Newfoundland and Labrador
. TECHNISCHE UNIVERSITAT DORTMUND, Institut fiir Sport und Sportwissenschaft

N

Background: Although gender has found to be a significant variable on the FMS studies, validity
of the FMS in identifying injury predisposed female athletes has not been individually reviewed yet.
Objective: To systematically review female-oriented literature pertained to capability of the FMS
inidentification of female athletes who are prone to injury.

Design: Systematicreview.

Data sources: Sixonline databases of PubMed, Medline, Web of Science, Science direct, Sport Discus
and Google Scholar were searched for the period of April 2006 to May. 2020.

Study selection: Out ofthe 59 aggregated references 23 were reviewed in detail validating inclusion
criteria; ten were further included to the study. The risk of biz

s applicability as well as level of stu-
dies were then calculated using the QUADAS-2 and a checklist for assessing methodological quality.
Data extraction: The following data was derived from the references: year of publication. title, study
type. participants, sample size, FMS cut-off point. injury definition, statistical analysis. FMS results
and the level of studies.

Results: Generally, the quality of studies was poor concerning both small sample sizes and short
followup period. Exceptastudy on defensive forces, all surveis was carried out on team sports. Overall
bias for the studies was low but an unclear amount of bias for participant selection. Four studies
reported inability of the FMS in injury prediction while three defended its prediction validity: the
rest were partially supported predictive validity of the FMS. Although reliability of the given cutoff

point was proved, higher cutpoints than 14 were significantly associated with the predicting potential
of the FMS.

Conclusion: Overall, albeit reliable for clinical practice, significant concerns remain regarding va-
lidity of the FMS to identify at risk female athletes. The FMS, However, seems to be a more valid tool
for injury prediction among female athletes than the males. Given the poor and contradict current

female-oriented literature, further well-organized studies with a better sample size and monitoring
period is highly recommended.
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Covid-19 im Leistungssport — Eine
Fragebogenerhebung
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Hintergrund: Eine Infektion mit SARS-CoV-2 geht meistens mit einem milden Verlauf einher, kann
allerdings auch schwere Verliufe bis hin zur Todesfolge mit sich bringen. Junge. aktive Leistungssport-
treibende zihlen nach aktuellem Kenntnisstand nicht zur Risikogruppe. Ein milder oder asymptoma-

tischer Verlaufist hier relativwahrscheinlich. Unklaristallerdings bisher, welche Durchseuchungsrate
bei Kadersportlerlnnen besteht.

Methode: Kadersportlerlnnen. die sich routinemiBig zu ihrer Jahreshauptuntersuchungin unserer
Abteilungvorstellen, werden in die Studie seit Juni 2020 eingeschlossen. Zusitzlich zu den nationalen
und internationalen Standards sportmedizinischer Untersuchungen erfolgt eine Antikorpertestung
-sowie eine Fragebogenerhebung im Hinblick auf mogliche Covid-Symptome oder Risikokontakte.
Ergebnisse: Bisher wurden 350 KaderathletenInnen in die Studie eingeschlossen (m.w: Alter 17,5 =
3.8)).37/350 (10.6%) Athleten waren aufgrund eines Kontaktes zu einer positiv getesteten Person in
Quarantine. 346 der Befragten gaben an. bisher keine Infektion mit SARS-CoV2 durchgemacht zu ha-
ben. Lediglich zwei Personen hatten einen gesicherten positiven AK-Test im Vorfeld an die Befragung.
Der Nachweis einer Infektion. gesichert durch eine positive PCR wurde von einer Person angegeben.
Bisher wurden 267 der 350 Teilnehmer serologisch auf AK getestet. Bei 5/267 (1.8%) Personen konnten
1gG-AK gegen SARS-CoV-2 im Blut nachgewiesen werden.

Schlussfolgerung: Die Spiitfolgen und auch die Dunkelziffern der Corona-Pandemie sind nach wie
vor relativunklar. Die Studie soll dabei helfen herauszufinden, wie hoch die Durchseuchungsrate im
Kollektiv von Kaderathletinnen und -athleten ist und sich auch im zeitlichen Verlauf andert. Erste

Daten legen nahe. dass die Durchseuchungin der untersuchten Kohorte relativ gering ist. Allerdings
muss davon ausgegangen werden, dass Antikorper nach einer durchgemachten Infektion nur bei
einem Teil der Infizierten iiber einen lingeren Zeitraum nachweisbar sind. Die Dunkelziffer konnte
daher héher sein als angenommen. Maglicherweise erlauben sensitivere AK-Tests hier in Zukunft
validere Aussagen.
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Physical Activity during the first Covid-19 related
lockdown in Italy
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> The spread of the Covid-19 virus was met by strict lockdown in many countries around the
world. with the closure of all physical activity facilities and limiting moving around freely. The aim
of the present online survey was to assess the effect of lockdown on physical activity in Italy. Physi-
calactivity wa ssed using the European Health Interview Survey Questionnaire. 1500 datasets
were analyzed. Differences between conditions were tested with Chi*based (X* test) for categorical
variables, and with the Student’s t-test for paired data. A fixed effects binary logistic regression ana-

lysis was conducted to identify relevant predictor variables to explain the compliance with WHO
recommendations. We found a substantial decline in all physical activity measures. Mean differen-
cesinwalkingand cycling METmin/week respectively were 344.4 (95% confidence interval (95% CI):
306.6-382.2: p<.001.) and 148.5(95% CI: 123.6-173.5;
160.8 to 112.6 min/week (mean difference 48

<.001). Time spentin leisure time decreased from
C1:40.4-56.0: p<.001). Compliance with WHO
recommendations decreased from 34.9% to 24.6% (chi® [1,3000] = 38.306, p <001,V = 0.11). Logistic
regression showed areduced chance (OR 0.640, 95% C10.484-0.845; p=.001) to comply with WHO PA
recommendations under the lockdown condition. Measures to promote physical activity should be
intensified to limit detrimental health effects.
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Influence of covid-19 restrictions on physical activity
of clinic workers

BEWEGUNGS- UND ARBEITSMEDIZIN
INSTITUT FUR BEWEGUNGS- UND ARBEITSMEDIZIN

N~

Background: The measures to contain the spread of the coronavirus also have far-reaching restric-
tions with regard to leisure activities. In particular, the closure of gyms as well as the shutdown of
club sports could have an impact on activity behavior. Initial results from activity surveys suggest
that sporting activity in the population may have decreased as a result of the Corona pandemic. The
Corona pandemic poses major challenges for health workers in particular. Thus, the extent to which
recreational activity behavior will be affected by pandemic containment measures is unclear.

Methods: A retrospective cross-sectional survey was conducted to assess the activity behavior of

healthcare workers before and during the restrictions against the coronavirus usingan online version
of the Freiburg Activity Questionnaire. The activity level for basic. leisure and sports activity were
recorded in minutes per week. Usinga Wilcoxon test with connected samples and asignificance level
of p <.05 the activity behavior was examined for differences for before as well as during the pandemic
restrictions in March 2020.

Results: N = 735 employees of the University Hospital Freiburg (26.9% male, 72.7% female and 0.1%
diverse) participated in the survey. A significant difference could be measured between the sports
activities per week before (M = 240.3 min.; SD = 221.8 min.: Median = 180.0 min.) and during (M =
184.4 min.: SD = 206.4 min.: Median = 120.0 min.) the restrictions. Before the restrictions, 57.8% of
the respondents achieved the activity levels of at least 150 min/week recommended by the WHO.
This value dropped to 43.8% during the pandemic measures. In contrast. the proportion of inactive
persons increased from 17.2% to 31.6%.

Conclusion: The measures to limit the spread of the coronavirus have led to a reduction in activity
behavior. In particular. fewer clinic employees are doing sports. This could be related to the closure
ofgyms, as correspondingactivities have been particularly reduced. Further surveys should take into
account the perceived workload and measure the associated stress as well as physical complaints. The
survey could also be extended to other institutions outside the health sector.
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Impact of the COVID-19 pandemic on German
Paralympic athletes
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Background: The COVID-19 pandemicis affecting health and well-being globally. For the first time in
history the Olympic and Paralympic Games were postponed. The purpose of this study was to assess
the impact of the COVID-19 pandemic on competitive para-athletes. We aimed to identify special
aspects of disabled athletes during the pandemic, and their mental health.

Methods: All candidate athletes preparing for the Tokyo Summer Paralympic Games (n=298) were
asked to completea COVID-19 questionnaire. The questionnaire was provided between May and July
2020 and consisted of 21 questions about sports participation, physical and mental health as well as
the occupational and personal impact of the COVID-19 pandemic.

Results: A total of 109 athletes (37%. 52 men, 57 women. mean age 29.2 (+10.4) years) agreed to par-
ticipate and completed the questionnaire between May 17th and August 30th 2020. Only one of the
109 athletes stated having been tested positive on SARS-CoV2. 14 additional athletes (12.8%) stated
having been tested negative. 70% of the athletes felt that organizing their training was very difficult
ordifficultsince February 2020. Two-thirds of the athletes trained less than before. 22% of the athletes
were in quarantine. Half of the participants worried about their own well- being, 25% about their
career, only 8% about their finances. There were no statistically significant differences between team
and individual athletes, the impairment groups or men and women concerning anxiety about the
COVID-19 pandemic. Many athletes worried about the socialimpact of the COVID-19 pandemic and
half of the respondents were of the opinion that people with disabilities are specially affected by the
COVID-19 pandemic.

Conclusion: The COVID-19 pandemic has ahuge impact on sports of elite para- athletes. Two-thirds
of the athletes found that organizing their training was difficult, two-thirds trained less than before.
German paralympicathletes are concerned about their health and the socio-psychologic consequen-
ces of the pandemic. The COVID- 19 pandemic poses a special challenge for people with disabilities
concerning participation in their private. occupational and sporting environment.
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Vascular alterations among male elite athletes
recovering from SARS-CoV-2 infection
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Aims: SARS-CoV-2 may affect the cardiovascular system and vascular impairment has been reported
in healthy youngadults recovering from COVID-19. However. the impact of SARS- CoV-2 infection on
thevascular function of elite athletes is unknown.

Methods and Results: We examined 30 healthy male elite athletes (age 25.8:4.6y) pre-season and
ata6-month follow-up (182+10d). Cardiac assessment included ECG and echocardiography. Vascular
function and central blood pressure (BP) were calculated using transfer function-based analysis of
peripheral arterial waveforms obtained by oscillometry. Changes in cardiovascular parameters of
SARS-CoV-2- infected athletes were compared with those who where notinfected. Of 30 athletes, 15

tested positive for SARS-CoV-2 after the first examination and prior to the follow-up. None had severe
COVID-19 or reported any persisting symptoms. At follow-up. athletes who had COVID-19 displayed
asignificant increase in heart rate (59.3+8.6 vs. 54.8+:8.8 mmHg, p=0.0038) and augmentation in-
dex@75(-20.5£8.2vs. - 26:8.2%,p=0.002) and a decrease in pulse pressure (61.413.1vs.64.1: 1 ImmHg,
p=0.038) compared with baseline. In contrast, uninfected athletes showed a significant increase in
central systolic (102.5£4.7 vs. 98.6:5mmHg, p=0.002) and diastolic BP (64.8+7.2 vs. 59.2+8 4mmHg,
p=0.030). Further, anincrease in mean brachial BP was observed in both groups (SARS-CoV- 2: 84.3:7.1
V8. 77.6+6.5mmHg, p=0.011; controls:81.7:4.7 vs. 75.3+6.lmmHg, p=0.004).

Conclusion: Significant vascular alterations in male elite athletes recovering from COVID-19 were

observed that suggest vascular impairment and. thus. may affect athletic performance. This finding
should be further evaluated in future studies.
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As restrictions continued - Changes in physical
activity during COVID-19 restrictions in Ireland across
two time points.
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> Background: Livingduringa global pandemic resulted in many changes and challenges to our lifes-
tyles. People were required to make changes to facilitate new work habits. commuting practices and
caregiving duties, all of which had the potential to impact on their time, ability and motivation to be
physicallyactive. The aim of this research was toinvestigate physical activity levels and the associated
barriers and facilitators to physical activity in the Irish population during COVID-19 restrictions.

> Methods: Data were collected from adult members of the general population by means of two anony-
mous online surveys distributed by social media. The first survey was carried out during nationwide
restrictions in May 2020 and the second during restrictions in November 2020.

> Results: Both surveys had over 1000 respondents. In May, 54% of respondents were meeting the
physical activity guidelines of thirty minutes of moderate intensity physical activity on five days of
the week. decreasing significantly to 42% (X2 p <0.01) in November. Almost half of people reported
being more active than usual in May. decreasing to a quarter in November. The percentage of people
who reported being less active than usual increased from 28% in May to 35% in November. Almost

all participants reported being active to benefit their physical and mental health. The proportion of
people reporting barriers to physical activity increased from May to November. The main barrier
reported by almost half of participants in both surveys was their usual means of exercise being una-
vailable. Increasingly. respondents felt that being unable to meet their friends (May 20%: November
32%) and working more than usual (May 20%: November 30%) limited their ability to be physically
active between the two timepoints.

Conclusion: The initial positive trend in physical activity engagement by the Irish public during
COVID-19 restrictions was not maintained during the second period of restrictions. Additionally,
one in three people were less active than usual at both time points. Exploring alternate means of

accessing physical activity. providing advice about incorporating activity into busy work schedules
and activities that prioritize the social and motivational benefits of exercising with others may need
targeted action.
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