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Abstract

Competitive athletes continuously strive to improve exercise performance and gain a competitive
edge. However, in highly trained athletes, there is a limited room for improvement and therefore,
novel strategies to improve performance are crucial. While anaerobic training, such as speed
endurance training (SET), is effective in improving short intense performance, when implemented
in high volumes, its impact on endurance performance remains less clear. However, as previous
studies have commonly utilized a high-volume of SET in each session (>8 bouts), the minimum
volume of SET required to achieve an adaptive response is currently unclear. An alternative
strategy for athletes is reduction of body weight, which might improve performance through
enhancement of power-to-weight ratio. However, while rapid weight loss strategies might improve
performance, they carry the risk of posing adverse health effects.

To address these gaps, two studies were conducted investigating the effects of SET (Study I) and
rapid weight loss (Study II) on exercise performance in athletes. Study I explored the effects of
six weeks of low and high volume SET, while reducing low and moderate training volume, in
highly trained male cyclists on short intense and endurance exercise performance and underlying
physiological mechanisms. Study II investigated the impact of 14 days of low energy availability
(LEA) and additionally a three-day refueling period on exercise performance, metabolism,
systemic stress, immune function, and inflammation in endurance trained female athletes.

The main findings of this thesis were that Study I revealed that implementing a low-volume SET
was equally effective in maintaining endurance performance and muscle metabolism as high-
volume SET, whereas only the low-volume SET led to improved 4-min time trial performance.
Study II revealed that female athletes undergoing 14 days of LEA impairs short intense and
endurance performance, even when normalized for the reduction in body weight. Moreover, three-
days of refueling were insufficient to restore endurance performance but did partly restore short
intense performance. Additionally, LEA was associated with increased fat metabolism during rest
and exercise and had a profound impact on immune parameters and systemic stress.

Collectively, these two studies provide insights into 1) athletes can benefit from implementing
low-volume SET, especially for enhancing short intense and maintain endurance performance
during periods of reduced training volume, and 2) the detrimental effects of rapid weight loss and
underlying the crucial importance for female athletes to have optimal energy availability for

optimizing performance and health.



Dansk resumé

Konkurrenceatleter straeber konstant efter at forbedre deres prastationsevne. Imidlertid har
veltrenede atleter begrensede muligheder for forbedringer, hvilket gor udviklingen af nye
strategier, der kan inducere selv marginale forbedringer i preastationen, afgerende. Mens
implementering af anaerob domineret trening, sisom hurtigudholdenhedstraning (SET), i en hgj
volumen, har vist sig at vaere effektivt for kortvarig intens praestationsevne, er dens effekt pa
udholdenhedspraestationen stadig uklar. Da tidligere studier alle har anvendt en hgj volumen SET
(>8 gentagelser pr. session), er den mindste volumen af SET, der kraves for at forbedre deres
praestation, ukendt. En alternativ strategi til intensivering af treening for atleter er at reducere
kropsvaegten ved at mindske energiindtagelsen og dermed teoretisk forege power-til-vaegt-
forholdet. Selvom et hurtig vaegttab potentielt kan pévirke prestationsevnen, er dette ikke
velundersogt, og da det samtidig kan vere forbundet med helbredskomplikationer, kraves der
mere forskning pa omrédet.

Disse strategier blev undersegt i denne Ph.d.-athandling i to studier. Studie I undersegte, hvordan
veltrenede mandlige atleter responderede pa 6 ugers implementering af enten hej eller lav
volumen af SET, samtidig med at deres lav og moderatintens treening var reduceret. Studie 11
undersegte virkningerne af 14-dages lav energitilgeengelighed (LEA) og efterfolgende tre dage
med tilstrekkeligt energiindtag pé prestationsevnen, underliggende fysiologiske mekanismer,
systemisk stress, inflammation og immunfunktion hos treenede kvindelige udholdenhedsatleter.
De primare fund i Studie I var, at implementering af lav volumen var lige sa effektiv til at
opretholde udholdenhedspraestationen og muskelmetabolismen som hegj volumen SET, hvorimod
kun lav volumen inducerede forbedring i kort intens prastationsevnen. I Studie II blev det
observeret, at 14 dages LEA forringede kort intens og udholdenhedsprastationsevnen, selv nar det
blev normaliseret til veagttabet. Desuden var tre dages med optimalt energiindtag ikke
tilstreekkeligt til at normalisere udholdenhedspreastationen. Derudover var LEA forbundet med
agget fedtmetabolisme i hvile og under submaksimalt arbejde, oget systemisk stress og oget
oxidativt stress i immunceller efter arbejde.

Denne afhandlings resultater viser, at det kan vare fordelagtigt at implementere brugen af SET i
den normale trening, isar i perioder, hvor treningsvolumen er reduceret, og at der ikke er nogen
fordel ved at implementere en hej volumen SET. Ydermere vises det tydeligt, at det er essentielt
for kvindelige atleter at indtage tilstraekkeligt med energi, da manglende dette har en staerk negativ

indvirkning pa prestationsevnen samtidig med, at det har konsekvenser for det generelle helbred.
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