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Interdisciplinary study of physical activity

Sports science is a discipline that studies how the healthy human body works during exercise, and
how sport and physical activity promote health and performance from cellular to whole body
perspectives.

The study of sports science traditionally incorporates areas of physiology (exercise physiology),
psychology (sport psychology), anatomy, biomechanics (sports biomechanics), biochemistry, and
kinesiology.

Sports scientists and performance consultants are growing in demand and employment numbers,
with the ever-increasing focus within the sporting world on achieving the best results possible.
Through the scientific study of sports, researchers have developed a greater understanding of how
the human body reacts to exercise, training, different environments, and many other stimuli.
Origins of exercise physiology [ edit ]

Sports science can trace its origins to ancient Greece.

The noted ancient Greek physician Galen (131-201) wrote 87 detailed essays about improving
health (proper nutrition), aerobic fitness, and strengthening muscles.[1][2]

New ideas upon the working and functioning of the human body emerged during the Renaissance
as anatomists and physicians challenged the previously known theories.

[3] These spread with the implementation of the printed word, the result of Gutenberg's printing
press in the 15th century.

[4] Allied with this was a large increase in academia in general, universities were forming all
around the world.

[5] Importantly these new scholars went beyond the simplistic notions of the early Greek
physicians, and shed light upon the complexities of the circulatory, and digestive systems.

[6] Furthermore, by the middle of the 19th century, early medical schools (such as the Harvard
Medical School, formed 1782) began appearing in the United States, whose graduates went on to
assume positions of importance in academia and allied medical research.[7]

Medical journal publications increased significantly in number during this period.

In 1898, three articles on physical activity appeared in the first volume of the American Journal of
Physiology.

Other articles and reviews subsequently appeared in prestigious journals.

The German applied physiology publication, Internationale Zeitschrift fur Physiologie
einschliesslich Arbeitphysiologie (1929-1940; now known as the European Journal of Applied
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Physiology and Occupational Physiology), became a significant journal in the field of research.

A number of key figures have made significant contributions to the study of sports science:Austin
Flint, Jr.

, (1836—-1915) One of the first American pioneer physicians, studied physiological responses to
exercise in his influential medical textbooks.[8]

Edward Hitchcock, Jr.

, (1828-1911) Amherst College Professor of Hygiene and Physical Education, devoted his
academic career to the scientific study of physical exercise, training and the body.

Coauthored 1860 text on exercise physiology.[9]

George Wells Fitz, M.D.

(1860-1934) Created the first departmental major in Anatomy, Physiology, and Physical Training
at Harvard University in 1891.[10]

August Krogh (1874-1949) Won the 1920 Nobel prize in physiology for discovering the
mechanism that controlled capillary blood flow in resting or active muscle.[11]

Per-Olof Astrand (1922-2015) Professor at the Department of Physiology, Karolinska Institute,
Stockholm.

Wrote a seminal paper which evaluated the physical working capacity of men and women aged
4-33 years.[12]

Study of sports science [ edit ]

A notable amount of research in the field of sports science is completed at universities or
dedicated research centers.

[13] Higher-education degrees in Sports Science or Human Physiology are also becoming
increasingly popular with many universities now offering both undergraduate, postgraduate and
distance learning degrees in the discipline.

[14] Opportunities for graduates in these fields include employment as a Physical Education
teacher, Dietician or Nutritionist, Performance Analyst, Sports coach, Sports therapist, Fitness
center manager, Sports administrator, Strength and Conditioning specialist or retail manager of a
Sports store.

Graduates may also be well-positioned to undertake further training to become an accredited
Physiotherapist, Exercise Physiologist, Research Scientist and Sports Medical Doctor.

Sports science may also be useful for providing information on the aging body.

[15] Older adults are aware of the benefits of exercise, but many are not performing the exercise
needed to maintain these benefits.

[16] Sports science provides a means of allowing older people to regain more physical
competence without focusing on doing so for the purposes of anti-aging.

[15] Sports science can also provide a means of helping older people avoid falls and have the
ability to perform daily tasks more independently.[15]

In Australia the majority of sports science research from 1983 to 2003 was done in laboratories
and nearly half of the research was done with sub-elite or elite athletes.

[17] Over two-thirds of the research was done regarding four sports: rowing, cycling, athletics, and
swimming.

[17] In America, sports play a big part of the American identity, however, sports science has slowly
been replaced with exercise science.

[18] Sports science can allow athletes to train and compete more effectively at home and
abroad.[18]

José Mourinho, a football manager who won UEFA Champions League twice, reflected his
studies of sport science as "sometimes it is difficult to understand if it is sport or if it is
science".[19]

Academic journals in sports science [ edit ]

Reproducibility [ edit ]

A 2018 study criticized the field of exercise and sports science for insufficient replication studies,
limited reporting of both null and trivial results, and insufficient research transparency.

[20] Statisticians have criticized sports science for common use of magnitude-based inference, a



controversial statistical method which has allowed sports scientists to extract apparently
significant results from noisy data where ordinary hypothesis testing would have found none.
[21]See also [ edit ]
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Rangers

As esperancas de se qualificar para a Liga dos Campedes foram arruinadas apés dois gols
rapidos da

Dynamo Kiev

Eles foram punidos no Hampden Park.

Apds um empate 1-1 na primeira méo, o controverso cartdo vermelho de Jefté no segundo tempo
deu aos visitantes uma vantagem e greves do Segundo Meio por Oleksandr Pikhalyonok and
Nazar Voloshyn conseguiram a vitoria 2-0, para progredir 3-1 evento adiado sportingbet
agregado.

O goleiro de Kiev Georgiy Bushchan testou o guarda-redes do Kyiv, Ross McCauland evento
adiado sportingbet um primeiro tempo ignégico mas empurrei a bola para seguranca enquanto
Jefté ganhava uma reserva por viagem. Depois disso foi mostrado ao brasileiro outro cartdo
amarelo duro que desafiavam aéreamente Karawaiev apos 51 minutos

Os anfitrides, jogando evento adiado sportingbet Hampden enquanto as reformas sao realizadas
no lbrox s e o atacante Cyriel Dessares foi perto de evento adiado sportingbet tentativa
carregada por um defensor.

No entanto, o Dynamo Kyiv comecou lentamente a assumir controle e deu um salto para os 82
minutos com Pikhalyonok passando por Jack Butland da borda do campo de penalidades. Os
Ranger tiveram pouco tempo antes que Voloshyn disparasse evento adiado sportingbet casa dois
minutinhos depois pra acertar as gravata

A furia de Philippe Clement no cartdo vermelho do Jéfte ficou evidente apos o apito final,
enquanto treinador dos Rangers caminhava até ao campo para questionar Marco Guida. Kyiv vai
assumir

Red Bull Salzburg Salzburgo

na fase final do jogo da League Path, enquanto os Rangers caem nos playoff de Europa.
Salzburgo, que foram vice-campedes até Sturm Graz no ultimo mandato da liga austriaca na
ultima temporada do campeonato austriaco olhou para o controle total de seu empate contra FC
Twente como eles marcaram duas vezes cedo evento adiado sportingbet Enschede a tomar uma
vantagem agregada 4-1. Os anfitrides puxado volta 3-3 a noite e 5-4 abaixo geral mas Salzburg
manteve avancar sobre isso

As esperancas de José Mourinho evento adiado sportingbet liderar a



Fenerbahce

A nova fase da Liga alargada e expandida para a Champions League acabou apés o
prolongamento de Jonathan David.

Lille

3-2 vitdria agregada contra 0s gigantes turcos.

Depois de perder a primeira etapa por 2-1 na Franga, Mourinho apoiou os fas do Fenerbahce
para serem "nossa for¢ca motriz" no retorno evento adiado sportingbet Istambul - e as anfitrias
comecaram brilhantemente com Edin Dzeko indo bem ao primeiro minuto. O goleiro Lucas
Chevalier foi duas vezes convocado a agéo antes que David quase estendesse o lead dos
visitantes num contra-ataque

Jonathan David comemora depois de converter uma penalidade extra-tempo para Lille.
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No segundo semestre, Mourinho trouxe Bright Osayi-Samuel e o substituto atingiu a postagem
tarde com Lille se agarrar a lideranca. Em tempo de parada Fenerbahce manteve vivo os lagos
guando um longo lance saltou fora do defensor Bafodé Diakité por uma meta prépria!
Fenerbahce entrou evento adiado sportingbet tempo extra com impulso, que s6 aumentou
guando o estreante de Lille Assa Mandi foi expulso para uma alta inicializagdo. Mas ao longo do
periodo correndo baixo rsltm foram premiado a pena por handebol (que era convertido pelo
David) selar progresso

O lado da Ligue 1 vai enfrentar o

Slavia Praga

, que derrotou a Unido Saint-Gilloise da Bélgica por 4-1 no total na rodada de playoffs e
Fenerbahce caiu para o Campeonato Europeu.

No Caminho dos Campedes — que oferece cinco lugares na nova fase da liga de 36 equipes,
evento adiado sportingbet oposicao aos dois disponiveis através do caminho Liga -.

Malm

Campedo grego PAOK

sobre as sangdes para estabelecer um playoff com a

Esparta Praga

, que superou o FCSB 4-3 da Roménia no agregado.

Qarabag

Um extraordinario aumento de quatro gols no tempo extra para eliminar Ludogorets na Bulgaria,
transformando uma lideranca 3-2 (e 4-4 pontuacéo agregada) evento adiado sportingbet um 7-2
derrota e 8 -4 vitéria geral. Eles vao enfrentar

Dinamo Zagreba

enquanto que a préxima, quando

Bod/Glimt

vai jogar qualificadores automéaticos.

Estrela Vermelha Belgrado

depois de ter encaminhado a Poldnia Jagellonia Bialystok.

5-1 no agregado.

Meninos Jovens

e.

Galatasaray

, 0S outros dois lados que iniciam suas campanhas de qualificacdo na rodada final dos playoffs;
vai enfrentar um lugar na fase da liga. No jogo restante,

Midtjylland

me encontrem

Slovan Bratislava

depois de eliminarem os Ferencvaros da Hungria e o lado cipriota Apoel, respectivamente.
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