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What Is Hyrox?

HYROX is a global fitness competition that combines
running and functional workouts into one standardized race
format.

Created in 2017 in Hamburg, Germany by Christian
Toetzke and Olympic athlete Moritz Fuarste, its goal is to
provide a consistent and measurable test of overall fitness.

The event consists of 8 rounds of 1 km running, each
followed by a different functional workout station (like
pushing, pulling, carrying, or squatting). What makes HYROX
unique is its standardized format, meaning the same race
happens worldwide, and athletes can compare results
globally.

HYROX tests strength, endurance, speed, and stamina all
at once, making it appealing to:
e Endurance athletes wanting strength training
e Functional fitness athletes seeking a benchmark
e Beginners looking for a structured, global competition

Overall, HYROX aims to find the most well-rounded
athlete, not just the strongest or fastest, and has quickly
grown into an international fitness movement.

HY ROX
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What Are The
Primary Energy
Systems?

1. The Phosphagen (ATP-PCr) System
a) What It s

The phosphagen system uses adenosine triphosphate
(ATP) stored directly in the muscle and regenerates it
rapidly through phosphocreatine (PCr).

This system dominates very short, explosive efforts,
typically lasting up to 10 seconds.

PCr stores deplete quickly and require rest or lower-
intensity activity to replenish.

b) Where It Comes Into Play in HYROX

Explosive Movements: Although the overall event is
relatively long, the phosphagen system becomes critical
during short bursts—such as the initial burst of a row, the
drive out of the starting gate for each run segment, or a
powerful push on the sled.

Sled Push/Pull and Burpee Broad Jumps: Generating
maximal or near-maximal force over short periods taxes
ATP-PCr stores. ”>
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c) Practical Implications

e Training Focus: While not the primary determinant of
success in an event lasting 60+ minutes, having a well-
developed phosphagen system can improve your ability
to produce high power outputs repeatedly. For instance,
an explosive start on the ski erg or rower can reduce your
time on that station.

e Recovery Considerations: The body needs partial recovery
to regenerate PCr. A strong aerobic base (discussed
below) will expedite this restoration process between
bursts.

2. The Glycolytic (Anaerobic) System

a) Whatlt s

e The glycolytic system produces ATP from the breakdown
of glucose or glycogen without requiring oxygen. This
pathway is associated with lactate production and the
accumulation of hydrogen ions (often contributing to that
“burning” sensation in muscles).

e Dominant in efforts lasting from
~10 seconds to ~2 minutes of ’

near-maximal intensity.
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b) Where It Comes Into Play in HYROX

¢ Intervals of High-Intensity Functional Work: Repetitions on
the wall balls, a hard effort on the rower, or intense sled
pushes typically require submaximal to near-maximal
outputs for durations of 30 to 90 seconds.

e Transitions Between Stations: Each time you push the
pace on a run to gain time before hitting the next station,
or when you sprint at the end of a station, you briefly
enter a higher-intensity anaerobic zone.

c) Practical Implications

e Performance Payoff: The glycolytic system is crucial for
surges in power and speed-such as finishing a station
strongly or overcoming a particularly grueling part of the
race.

e |actate Tolerance Training: By incorporating intervals of
high-intensity training (e.g., repeated 400 m runs at 90-
95% effort or short, intense rowing bouts), athletes can
improve the muscle’'s ability to buffer lactate, thereby
sustaining higher intensities for longer periods.

e Fatigue Management: The more efficient an athlete’s
glycolytic system (and the better their lactate clearance
via the aerobic system), the quicker they can return to a
sustainable pace.
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3. The Oxidative (Aerobic) System

a) What It s

e The oxidative system relies on oxygen to metabolize
carbohydrates, fats, and-under certain conditions—
proteins to produce ATP. It is the most sustainable energy
pathway, supporting activities from several minutes to
hours.

e Dominant in any effort exceeding ~2 minutes, especially
for prolonged, steady-state or repeated bouts of near-
steady work.

e While it can produce ATP almost indefinitely, it does so at
a slower rate than the anaerobic pathways. Training can
significantly improve both the capacity and rate of ATP
production aerobically.

b) Where It Comes Into Play in HYROX
e Ongoing Running Segments:
Athletes complete eight 1,000 m
runs interspersed with functional
stations. These runs, depending

on pace, are largely aerobic,
especially over the total event Qmwm
duration. T

e Recovery During Transitions: Even short rests or
moderately paced segments rely on the aerobic system to
clear lactate and resynthesize ATP-PCr stores.

e Sustaining Overall Output: Because HYROX can last from
50 minutes for elite finishers to 90+ minutes for many
amateurs, the aerobic system ultimately underpins the

entire event. 06



c) Practical Implications

e Dominant Driver of Success: Athletes with well-developed
aerobic capacities can handle the prolonged effort more
efficiently, recover faster between intense efforts, and
maintain a higher average power output across the entire
race.

e VO, Max and Lactate Threshold: Improving VO, max
increases the maximum rate of oxygen utilization, while
raising the lactate threshold allows higher-intensity
efforts before switching more heavily to anaerobic
pathways. Both are hallmarks of aerobic development.

e Training Modalities: Incorporate both long, steady-state
runs (e.g., 30+ minutes at moderate intensity) and
tempo/threshold runs or rows (e.g., intervals at or just
below lactate threshold) to boost aerobic efficiency.

The Dominant Energy System for HYROX: Aerobic
Metabolism

While HYROX incorporates moments that call upon the
phosphagen and glycolytic systems—particularly in
transitions, heavy sled pushes, and sprint finishes—the
aerobic (oxidative) system stands as the primary engine. The
event's length, frequent running segments, and overall
metabolic load firmly situate success in the domain of
sustained, repeatable output.
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Why Aerobic Capacity Reigns Supreme

1.Duration of the Race: In events surpassing 40-50 minutes,
the majority of ATP comes from aerobic pathways.

2.Recovery Between Glycolytic Bursts: A highly developed
aerobic system enhances lactate clearance and PCr
replenishment, enabling repeated high-intensity surges
without excessive fatigue.

3.Steady Performance vs. Peaks and Valleys: Athletes with
insufficient aerobic capacity may start strong but see their
performance degrade precipitously as metabolic
byproducts build and energy reserves wane.
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How to Train
These Ener_,gy
Systems:

Phosphagen (ATP-PCr) System

a) Purpose

e Primary Role: Support short, explosive movements (e.q.,
sled pushes, heavy carries, or explosive bursts on the
rower).

e Energy Source: Stored ATP and phosphocreatine, which
depletes rapidly under high power output.

b) Research and Methods
1.Short, Maximal Sprints
o Repeated 5- to 10-second sprints on a stationary bike
or track, with a work-to-rest ratio of 1:6 to 1:10 (e.qg.,
10-second sprint followed by ~60-100 seconds rest).

o Studies show that repeated
maximal sprints  (often
referred to as “repeated
sprint training”) enhance
ATP-PCr  turnover and
improve peak power output
(Glaister et al., 2008).




2.Heavy, Low-Rep Resistance Training

o 3-5 sets of 1-5 reps at 85-95% 1RM on compound lifts
(squats, deadlifts, Olympic lifts).

o High-intensity, low-rep sets improve intramuscular
phosphagen utilization and increase neuromuscular
efficiency (Suchomel et al., 2018).

3.Extended Rest Intervals

o Importance: The phosphagen system requires
adequate rest to fully replenish PCr stores, which can
take several minutes.

o Application: Allow 2-3 minutes between explosive sets
or sprints to emphasize quality over quantity.

Glycolytic (Anaerobic) System

a) Purpose

e Primary Role: Sustain medium-duration, high-intensity
efforts (20 seconds to ~2 minutes)—for instance, intense
rowing intervals, a surge during the runs, or heavy wall
ball bursts.

e Energy Source: Glucose or glycogen broken down without
oxygen, leading to lactate production.

b) Research and Methods
1.High-Intensity Interval Training (HIIT)

o One example is 30 seconds on, 30 seconds off at ~90-
95% of max effort (e.q., intervals on an assault bike,
rower, or treadmill).

o Tabata et al. (1996) famously demonstrated
improvements in both anaerobic and aerobic
capacities with short, high-intensity intervals. 10



2.Lactate Tolerance (Glycolytic Power) Work

© 4-6 rounds of 60-90 seconds near-maximal effort
followed by 2-3 minutes of active recovery (light
jogging or cycling).

o Research shows repeated bouts of high-intensity
exercise challenge the body’s ability to buffer lactate,
increasing lactate threshold and reducing fatigue
(Bishop et al., 2008).

3.Glycolytic Capacity (Longer Interval) Sessions

o 2-3-minute intervals at ~85-90% of max heart rate
with 1-2 minutes of rest, repeated 4-6 times.

o Prepares you for those middle-range efforts—like
pushing a hard pace on the run or completing a multi-
rep functional station without significant performance
drop-off.

BikeERG
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Aerobic (Oxidative) System

a) Purpose

e Serve as the engine for overall race duration—providing
the foundation for steady-state running, accelerating
recovery between glycolytic efforts, and supporting
consistent performance over 60+ minutes.

e Oxidative metabolism of carbohydrates and fats in the
presence of oxygen.

b) Research and Methods

1.Steady-State (Zone 2) Training

o Protocol Example: 30-60 minutes at
60-70% of max heart rate (moderate
intensity), typically 1-2 times per
week.

o Scientific Basis: Dr. Stephen Seiler's |
research on polarized training g
emphasizes that extensive low-to-
moderate intensity work enhances |
mitochondrial density, improving the

muscles’ ability to produce ATP
aerobically (Seiler, 2010).

2.Threshold (Lactate Threshold) Work
o Tempo runs or rows at 80-85% of max heart rate for
20-30 minutes, or broken into intervals (2-3 x 10
minutes at threshold with short rest).
o Shifts the point at which lactate accumulates, allowing
athletes to sustain higher speeds or intensities before
fatigue sets in.
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3.VO, Max Intervals

© 4-6 x 3-5-minute intervals at 90-95% of max heart
rate, with 2-3 minutes active recovery between.

o These intervals, sometimes called “long intervals,” are
known to push the upper ceiling of your aerobic
capacity (Midgley et al., 2006), enhancing oxygen
delivery and utilization.

4.Long, Slow Distance (LSD) Sessions

o 60-90+ minutes of continuous running or rowing at
low intensity once a week.

o Builds a robust aerobic base, improves fat oxidation,
and enhances overall endurance so you can maintain
consistent effort throughout the event.
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Programming
Considerations

Designing a comprehensive training program for HYROX
requires coaches and athletes to harmonize strength, speed,
and endurance development over a multi-month
progression. The event's blend of repeated runs, high-rep
functional exercises, and transitional intensity spikes places
unigue demands on both energy systems and
musculoskeletal integrity. Several evidence-based
considerations guide successful programming for this
demanding hybrid competition.

First, a carefully planned periodization model is
paramount. Structuring 12-16 weeks into preparatory,
specific/build, and peaking phases allows for progressive
overload while mitigating risk of overtraining. This approach
is grounded in research showing that manipulating volume
and intensity in cycles, or mesocycles, promotes sustained
adaptation. Within each mesocycle, microcycles of one to two
weeks further organize training into manageable segments,
optimizing both effort and recovery. Such phased planning
has been repeatedly linked to better performance outcomes
compared to unstructured, continuous training regimens.
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Second, HYROX competitors must address both high-
intensity strength work and endurance capacity—two
elements that can be at odds if not orchestrated effectively.
This phenomenon, known as the “interference effect,” has
been documented since the early 1980s. To mitigate it,
athletes can time heavy, low-rep lifting or explosive
plyometric work separately from longer aerobic sessions,
typically by 8-24 hours. Ensuring adequate nutrition—
especially dietary carbohydrates and proteins—is critical to
promoting recovery and adaptation. By balancing strength
and endurance in a concurrent training model, athletes can
retain or enhance maximal force output without severely
compromising their aerobic gains.

Energy system development plays a pivotal role in
HYROX performance. While participants rely on phosphagen
and glycolytic pathways for short-burst activities—such as
heavy sled pushes or maximal effort rows—overall success
hinges on a robust aerobic base. Sustained aerobic power
not only underwrites performance in the eight 1,000 m
running segments but also supports faster lactate clearance,
enabling repeated anaerobic surges. Training protocols
should therefore include steady-state sessions (Zone 2 runs
or rows), threshold intervals that push athletes near their
lactate threshold, and VO, max work to raise the ceiling of
oxygen utilization. Short, high-intensity efforts targeting the
phosphagen and glycolytic systems also figure prominently,
as research indicates repeated sprint training can
simultaneously enhance anaerobic power and oxidative
capacity. 15



Beyond the metabolic demands, musculoskeletal
considerations remain essential. HYROX stations call for
repeated functional movements under load (e.g., wall balls
and farmer’'s carries), necessitating a balance between
strength, hypertrophy, and local muscular endurance. Too
much hypertrophy can impede running economy, yet
insufficient muscle development may cause early fatigue in
resistance-heavy stations. Incorporating plyometrics helps
improve rate of force development, while technique
refinement in running gait and station-specific movements
curtails wasted energy and reduces overuse injury risk.

Nutritional periodization is just as critical as the physical
training. Carbohydrates fuel both intense efforts and ongoing
aerobic work, making adequate glycogen storage essential.
Protein intake of 1.6-2.2 g/kg of body weight supports tissue
repair and adaptation, especially under the concurrent
training loads typical in HYROX prep. Athletes should also pay
attention to timing: pre- and post-workout meals, along with
occasional intra-workout carbohydrate intake, sustain both
energy levels and muscle protein synthesis. Proper hydration
and electrolyte balance further safeguard against
performance drop-offs due to fluid loss, particularly in longer
or hotter training environments.

Finally, monitoring fatigue and minimizing injury risks
should be woven into every phase. Overtraining can result
from too many high-intensity sessions in close succession,
inadequate sleep, or insufficient recovery windows.
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Tools like heart rate variability (HRV), session rating of
perceived exertion (RPE), and consistent performance testing
(e.q., repeat 1 km splits on the rower) can help athletes and
coaches gauge readiness. Deload weeks—where volume and
intensity are reduced—enable supercompensation, ensuring
steady performance gains without pushing the athlete to
burnout. Attention to biomechanics, unilateral strengthening
exercises, and mobility drills further mitigate common issues
in repetitive running and high-rep functional tasks.

In summary, HYROX programming must integrate
purposeful periodization, a balanced concurrent training
model, meticulous energy system development, robust
musculoskeletal preparation, strategic nutritional planning,
and comprehensive fatigue management. When these factors
are addressed with evidence-based methods, athletes can
approach the start line with the confidence that their training
aligns with the unique metabolic, biomechanical, and mental
challenges demanded by the competition.
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How to Crush Your
Next Hyrox?

Tackling a HYROX event demands a harmonious blend
of raw strength, enduring stamina, and razor-sharp mental
resolve. Below is a distilled overview of what's needed
physically and mentally to excel in the HYROX Competition.

1.A Well-Rounded Physical Base
a) Aerobic Capacity

HYROX athletes must sustain a consistent, relatively high-
intensity output over 60-90 minutes or more. A robust aerobic
system underpins this effort by fueling prolonged work,
clearing metabolic byproducts, and enabling faster recovery
between intense stations. Incorporate long, steady-state
sessions (Zone 2 running or rowing), tempo efforts near your
lactate threshold, and periodic VO, max intervals to push
your cardiovascular limits.

b) Glycolytic and Phosphagen Conditioning

While aerobic fitness underlies most of the race, short,
intense bursts—like sled pushes/pulls, wall balls, or sprint
finishes—rely on glycolytic and phosphagen pathways. High-
intensity interval training (HIT), short sprints, and heavy
explosive lifts bolster your ability to generate power rapidly
under fatigue. This training also improves lactate tolerance,
letting you sustain higher intensities for longer before
burning out. 18



c) Muscular Strength and Endurance

Repeatedly moving loads—from kettlebells and sleds to your
own bodyweight—-demands a balance of absolute strength,
power output, and localized muscular endurance. Low-rep,
high-intensity strength training builds force production, while
higher-rep work (8-20 reps) cultivates the muscular
endurance critical for large volumes of functional exercises.
Attentive technique refinement in movements like wall balls,
burpees, and carries ensures you expend energy efficiently
and avoid injury.

d) Efficient Movement Mechanics

Both running and functional stations hinge on technical
proficiency. Improving running mechanics reduces energy
leaks—critical in an event requiring multiple kilometers.
Similarly, practicing proper form for sled pushes/pulls,
rowing, and high-rep exercises prevents unnecessary fatigue
and lowers injury risk. Emphasize controlled breathing, stable
postures, and smooth transitions to maintain a steady
rhythm.

e) Robust Recovery, Nutrition, and Hydration

No amount of hard training will yield maximum returns
without equally diligent recovery. Adequate sleep, targeted
mobility work, and regular deload weeks help prevent
overuse injuries. Nutritionally, prioritize carbohydrate intake
for fueling repeated high-intensity bouts and protein for
muscular repair . Hydration and electrolyte management
guard against performance dips and cramping during long,
intense sessions. 19



2.The Mental Edge
a) Goal Setting and Motivation
Competing in HYROX spans a wide emotional spectrum—from
the adrenaline of the opening moments to the mental grind
in the final stations. Setting clear, incremental goals keeps
motivation high throughout a lengthy training cycle. Break
your larger aim (for example, a specific finishing time) into
manageable performance markers, such as 1 km run splits or
a target number of wall balls.

b) Mindful Pacing and Self-Awareness

Knowing when to push hard and when to hold a sustainable
rhythm is a defining skill in hybrid events. Develop internal
pacing cues through structured training like interval work,
threshold runs, and partial simulations. Over time, you'll
learn to identify the difference between manageable
discomfort (an acceptable sign of hard effort) and the
spiraling fatigue that can sabotage your race.

c) Resilience and Adaptability

Fatigue, equipment issues, or unexpected conditions on race
day demand mental flexibility. Strengthening mental
resilience involves deliberately training under challenging
circumstances: for example, practicing transitions with
minimal rest, performing workout tests under sleep or
nutritional deficits, or simulating mid-race adversity. Mental
toughness can mean staying calm and confident when a
station doesn’t go as planned and quickly recalibrating your

20
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d) Visualization and Stress Management

Visualizing smooth, efficient runs and strong finishes at each
station can prime your nervous system for success.
Techniques such as box breathing or progressive muscle
relaxation help reduce pre-competition anxiety. Keeping
stress hormones in check aids mental clarity, ensuring you
can tackle each station methodically without panicked
transitions or pacing errors.

e) Community and Coaching Support

While HYROX is ultimately an individual test, training with a
supportive group or under knowledgeable coaching can
enhance both accountability and morale. Sharing
experiences, tracking each other’s progress, and celebrating
small wins cultivates a collaborative environment that keeps
you mentally engaged.

3.Integrating It All: The Blueprint for HYROX Excellence

Ultimately, a HYROX athlete needs a strategic, periodized
approach that develops aerobic endurance, sustains
repeated bursts of anaerobic power, fine-tunes movement
skill, and safeguards recovery. Success hinges on both
physical and mental preparation: build a resilient engine,
refine your functional strength, and foster the mindset to
persevere under cumulative fatigue.
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When these elements align—solid aerobic base, rapid-fire
power capacity, intelligent pacing, and unshakable resilience
—you’'ll not only survive HYROX's formidable demands but
also excel in a setting that tests the broadest spectrum of
athletic performance. By merging evidence-based training
with a proactive mental strategy, you'll arrive on race day
ready to deliver your best and crush every kilometer, every
sled push, and every last rep.
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