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Erythropoeitic
Response

LHTH ‘ LHTL

, Terrestrial & dilution Oxygen
Atomic Number: 8
Atomic Mass: 16

Natural/ Nitrogen Supplementc.

Girard et al. (2017, 2020); Millet et al. (2010, 2013); Wilber (2007).
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Brocherie et al., Sports Med. (2017). 12
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[

| 5 sem. Courses intermittente a haute
| intensité, RSA et force explosive / [

< — _ Zaslite/ sprint J

Day 1 2 3 4 5 6 7
Morning
Activity Football Football Football Football Recovery/  Football Oft
(skills + tactics)  (skills + (skills + tactics) (tactics) skills (agility +
tactics) skills)
Duration, min 60 60 60 30 45 30
Intensity, % ~60 ~60 ~70 ~B0 ~50 ~70
HR s
Afternoon
Activity Conditioning  Football (skils Conditioning  Friendly match Football Domestic  Off
+ tactics) (or training) (skills + match
tactics)
Duration, min 60 75 60 90 75 90
Intensity, % ~90-100 ~70 ~90-100 ~80 ~70 ~85-90
HR s

*0b HRmax = % of maximal heart rate.
tCells in bold refer to activities performed in hypoxic environment.

Brocherie et al. (2015). 14
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Brocherie etal, 2015. 2 Results confirmed (M'RSA and YYIR2 after 5-wks RSH (3300 m) vs. control (Gatterer et al., 2014; 2015). 15
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Girard et al. (2017, 2020); Millet et al. (2010, 2013); Wilber (2007). 18
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Brocherie et al. (2015, 2018). 19
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Erythropoeitic
Response

‘ ]

LHTH LHTL -

Natural/ Nitrogen Supplementc
Terrestrial dilution Oxygen
Sports
\ ARE HEAT TRAINING CAMPS REPLACING ALTITUDE TRAINING?
Oxygen
filtration

Girard et al. (2017, 2020); Millet et al. (2010, 2013); Wilber (2007). 22
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Well-trained male cyclists A
VO,peak: 59.1 £ 5.2 ml/min/kg_

Z 1000

1 h cycling at 60% VO,peak

in 40°C for 5 days/week in
addition to regular training
during 5-5% weeks. ()
Elite male cyclists .

VO,peak: 76.2 £ 7.6 ml/min/kg

Oberholzer et al. (2020);
Ronnestad et al. (2020).
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Adaptation to 1 stimulus
Stress 1

Adaptation

- tolerance to another stress
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Stress 2

Adaptation N ca2 &7

generale

specific

A

Adaptation
specific

Adaptation
generale

Combined adaptive effect to 2 stimuli
—> Beneficial response to a 3™ onge

CA3

Lee et al., Front Physiol 2019.

Adaptation to 1 stress

—> adaptation to other stress

27
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INSEP PP

@g “Living Low-Training High” paradigm alone or in combination
ith other hypoxic methods offers many opportunities to boost

performance.

|- == -l
ding heat stress may complete the strength and conditioning toolbox, |
through acclimation or training with cross-talk or combination effect...

@e avenues to answer specific questions
interaction/interference, dosage, individual response,

delayed effects...) and improve evidence-based practices.
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35

@Nbourrel (2020).



The Benefits of Research-Embedd,

ansenT,

sk Practice of Heat and Altitude Training

ed Trainin
in Sport Sciences g Camps

at INSEP - Risks or Opportunities?

Item

Recommended actions

Customized research design

Comprehensive documentation

Practical monitoring,
scientifically validated

Environmental conditions

Balanced training and research

Cultivating a positive culture
Effective communication

Mix of researchers

Data management and analysis
Long-term follow-up

Dissemination of results

Continuous improvement

Tailor the research design to suit the specific athlete cohort, the research questions you aim to answer, and the
available resources. Consider the unique characteristics and needs of the athletes to ensure the study is relevant and
applicable to them.

Thoroughly document all aspects of the research process, including the study design, data collection/analysis
methods, athlete characteristics, and any adjustments made during the camp (although they should be kept
minimal). Clear documentation is essential for transparency, reproducibility, and addressing potential reviewer
queries.

Monitor athletes” daily training loads, including physical and psychological aspects, using submaximal tests,
validated questionnaires, or technology. This helps identify injury or burnout risks. For female athletes, tracking
menstrual status and phase is essential for optimizing performance, recovery, and injury prevention. Additionally,
monitoring sleep, diet, medications, and timing ensures a holistic approach, enabling tailored interventions.
Take note of environmental factors that might influence athlete performance, such as temperature, humidity,
altitude, carbon dioxide, or pollution levels. These variables should be factored into the research design and data
analysis.

Strive to strike the right balance between the demands of the research and the needs of the athletes. If the research
requirements become too burdensome or intrusive, it may lead to decreased compliance and interest from the
participants.

Foster a positive and collaborative atmosphere between the research team and the athletes. Building trust and
rapport enhances participant engagement, cooperation, and adherence to study protocols.

Provide feedback and relevant information to the athletes during the camp. Share expertise and findings with them
so they can benefit from the knowledge gained and understand the significance of their involvement.

Assemble a research team that comprises both experienced and junior researchers. This not only distributes the
workload more effectively but also allows for the transfer of knowledge and skill development among team
members.

Implement robust data management protocols to safeguard the accuracy and integrity of the data. Analyze the data
rigorously and consider involving statistical experts to ensure sound interpretation of the results.

Consider the possibility of conducting long-term follow-up studies to assess the lasting impact of the camp and the
effectiveness of any interventions.

‘When not restricted by embargo or cultural issues, share relevant research findings through publications,
conferences, and other appropriate channels. Disseminating results contributes to the broader sport sciences’
community and can also benefit other stakeholders by enhancing training practices and performance strategies.
Reflect on the intervention’s strengths and limitations after its completion. Use this feedback to improve future
iterations and optimize the research design for subsequent studies.
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EXERCISE-INDUCED MUSCLE DAMAGE
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Rousse et al., Sports Med (in press).
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Figure 1 Synthése graphique des recommandations face aux défis liés a la thermorégulation et a Ualtitude.
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