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Physiological demands of Hyrox

Calvin Au Yeung
Physical Education Unit, Faculty of Education, The Chinese University of Hong Kong

Highlights :
e Eight kilometers of running. Eight brutal functional stations. One standardized race format
that makes every finish time directly comparable — anywhere on the planet.

¢ |n a single Hyrox race, your body fires all three energy systems at once: aerobic metabolism
carries you through the kilometers, anaerobic glycolysis powers the high-intensity stations,
and ATP-PC delivers instant explosive bursts when you need them most.

e The sled push torches your posterior chain and hip extensors. Wall balls punish your quads
and shoulders. Rowing demands relentless full-body coordination. Each of the eight stations
is a distinct physiological puzzle, corroborated by electromyography and biomechanical
research.

Introduction

Hyrox is a standardised hybrid fitness race combining 8 kilometres of running
with 8 functional exercise stations. The event requires integrated aerobic and
anaerobic energy system contributions. It engages major muscle groups of the
body and has rapidly expanded globally to over 30 countries and more than 85
cities. This article will look at a scientific overview of Hyrox s race format,
global expansion, and the physiological demands imposed by its unique
structure. We will also discuss the details of different energy system
contributions (aerobic, anaerobic glycolysis, ATP-PC) and primary muscle groups
targeted for each station. The discussion addresses the implications for
concurrent strength and endurance training and the accessibility of Hyrox to a
broad participant base.

Hybrid racing events, exemplified by Hyrox, have emerged as a prominent
modality in the fitness landscape, combining endurance running with functional
strength and conditioning exercises. Since its inception in 2017, Hyrox has
experienced rapid global expansion and has been recognised for its standardised
format, which enables direct comparison of performance across locations and
population (Hyrox, 2026). The physiological demands of such events require the
integration of multiple energy systems and the recruitment of diverse muscle
groups, presenting unique challenges and adaptations for the participants
(Duffield et al., 2005).
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Race Format and Categories

Each Hyrox event consists of eight 1 km running intervals, each followed by a
functional exercise station, for a total of 8 km running and eight stations, as
shown in Figure 1. This format is consistent worldwide, facilitating a unified
ranking system and standardised competition.

_’.f' 1 km Run

_iﬁ."—1kaun

Broad Jumps

0 som

Kettlebell
Farmer Carries
200 m

Sandbag
Lunges

? 2 wallBalls
ﬁJ 100 reps

Figure 1. Hyrox Race format (created by Nano Banana 2)

Competition categories and weight distinctions

Hyrox offers multiple divisions to accommodate varying fitness levels and team
preferences of open (men/women) - standard weights, solo; pro (men/women) -
heavier weights, solo; doubles (men/women/mixed) - two athletes share the
workload at each station; pro doubles - doubles format with pro weights; and
relay (men/women/mixed) - four-person teams, each member completes two
runs and two stations. Doubles and relay categories use open weights for each
gender (Hyrox, 2025).
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Table 1. Station-specific weights by competition category (created by Nano Banana 2).

Station OpenMen ProMen OpenWomen ProWomen
H Sled Push 152 kg 202 kg 102 kg 152 kg
A% Sled Pull 103 kg 153 kg 78 kg 103 kg
mEaa';':‘f"s 2x24kg 2x32kg 2x16kg = 2x24kg
b Dncoad 20k 30kg 10 kg 20 kg
% Wall Balls 6 kg 9 kg 4 kg 6 kg

Physiological demands of hybrid racing

Hybrid racing requires the coordinated integration of all three major energy
systems. The aerobic system predominates during running intervals and
recovery phases and supports sustained energy production and facilitating
repeated-effort capacity (Gastin, 2001). Anaerobic glycolysis becomes
increasingly important during high-intensity functional stations, such as the sled
push, sled pull, burpee broad jumps, and wall balls, where rapid ATP resynthesis
is required for efforts lasting from approximately 10 seconds to several minutes
(Bangsbo et al., 1997; Gastin, 2001). The ATP-PC system provides immediate
energy during explosive, short-duration actions, particularly at the onset of
maximal efforts and during faster-paced doubles or relay formats, where
athletes may sustain higher intensities across shorter work bouts (Bangsbo et al.,
1997; Gastin, 2001). The relative contribution of each system varies according to
race category, exercise station, movement intensity, pacing strategy, and the
athlete’ s conditioning status (Brooks et al., 2005; Hoffman, 2014).

Concurrent endurance and strength training, as required in Hyrox, can induce an
interference effect, potentially attenuating maximal adaptations in either
domain compared to single-mode training. However, structured hybrid
programs can yield improvements in both aerobic capacity and muscular
strength, which are essential for optimal performance in this format (Hoffman,
2014).
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Station-by-station physiological analysis

Table 2 summarises the physiological and biomechanical demands of each
Hyrox station by identifying the primary muscle groups, dominant energy
systems, and relevant scientific findings. Running is characterised primarily by
aerobic metabolism, whereas functional stations impose varying combinations
of ATP-PC, anaerobic glycolytic, and aerobic demands depending on intensity,
duration, and movement pattern. High-force stations such as sled push and sled
pull emphasise posterior-chain and upper-body activation, while cyclical tasks
such as rowing require substantial full-body aerobic capacity. Overall, Hyrox is
hybrid in nature which requires integrated endurance, strength, power,
muscular endurance, and movement-specific stabilisation.

“Physiological and Biomechanical Demands Across HYROX Stations”

m Primary Muscle Groups | g;;g::{;; Eliergy Key Scientific Findings

-a, Running (8 x 1 km) Quadriceps, hamstrings, glutes, Aerobic major; anaerobic Running economy and endurance rely

calves, core minor primarily on aerobic metabolism isassn, 2001
‘ Ski Erg (1 km) Lats, triceps, abdominals, Aerobic; anaerobic High trunk and arm activation; core
ﬂ, 9 glutes, quadriceps, hamstrings  glycolysis; ATP-PC contributes to stabilization
Quadriceps, glutes, calves, D . .. Posterior-chain dominant with high
/éLI. Sled Push (50 m) core, pectorals, shoulders ATP-PC; anaerobic glycolysis ¢ output
£ Hamstrings, glutes, lower back, _pC . .. High posterior-chain and upper-body
A Sled Pull (50 m) biceps, foreanms, lats ATP-PC; anaerobic glycolysis _ & S o
-F Burpee Broad Jumps Quadriceps, glutes, calves, ATP-PC during jumps; Plyrometric stretch-shortening cycle
STF (80m) core, chest, triceps anaerobic glycolysis with high lower-limb activation
: i i ie:  Full-body cyclical movernent with high
,.ﬁ)t Row Erg (1 km) E:;g;:?:g: ‘Ig!t:ﬁ:'.:;:? :::;:‘;us. gg%rgﬂan?.ﬁ?;m% BRI VOgmax demand (Bjerketors et al.. 2018; Paavoisinen et

al., 1999; Perrault & Turcotle, 1994; Spencer et al., 2005)

* Anaerobic for shorter efforis; Requires substantial grip strength and
gngiggg rmn‘;er frg:::zriws“;};gtr:ﬁ: ?ﬁ:&i us. core aerobic contribution core stability; high upper-body activation
J ' increases with duration (Beardsley & Contreras, 2014)

%2 Sandbag Lunges Quadriceps, gluteus maximus,
H- (100 m) gluteus medius, hamstrings

@ WallBalls (100reps)  giiiuc B ST Anaerobiogiyeolsis aercbic. B eented 2010
The physiological demands of Hyrox reflect on the requirements of hybrid racing,
mainly stressing on both aerobic and anaerobic energy production systems. The
alternation between running and functional stations challenges the
cardiovascular, metabolic, and neuromuscular systems. Literature supports that
each station shows distinct patterns of muscle activation and energy system
usage, with electromyography and biomechanical studies supporting the
involvement of major muscle groups throughout the event (Beardsley &
Contreras, 2014; Escamilla et al., 2012). The accessibility of Hyrox is enhanced by
its scalable format, standardised rules, and broad appeal across all ages and

fitness levels.

Requires unilateral lower-body strength and

Anaerobic glycolysis; aerobic oo ciabilization (Escamilla et al., 2012)
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Conclusion

Hyrox represents a standardised, globally expanding hybrid fitness competition
that integrates endurance and strength modalities. The event imposes
significant physiological demands, requiring coordinated contributions from
aerobic and anaerobic energy systems and engaging major muscle groups
throughout the body. All in all, Hyrox is more than just a race. It s a global
phenomenon that inspires people of all backgrounds to push their limits,
embrace fitness, and have fun while doing it.
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	Hyrox為何能成為適合不同年齡層參與的新興運動？
	引言
	近年來，Hyrox成為全球健身界備受關注的新興運動，其快速擴張不僅反映出市場對混合式體能賽事的需求，亦顯示其賽制設計具備跨年齡層參與的潛力（Fernández-Navarrete et al., 2025）。作為一項結合跑步與功能性訓練的運動，Hyrox以清晰賽制、固定項目結構及可調整參與模式，吸引不同運動背景的人士參與（Brandt et al., 2025）。從公共衛生與運動參與的角度而言，Hyrox的吸引力並不僅在於其競技性，更在於其兼具體能訓練、功能性價值及社群支持等多重特徵，這些因素共同構成其跨年齡層普及的基礎（Caumeran & Jesus, 2026）。

	清晰賽制與低門檻
	Hyrox之所以能夠吸引不同年齡層參與，首先在於其賽制具備相對清晰且易於理解的特點。比賽由八組一公里跑步與八個功能性動作交替組成，參與者可清楚預期比賽內容與完成要求（Hyrox, 2025）。與某些需要高度技術掌握或長時間專項訓練的運動相比，Hyrox的基本架構由跑步與常見功能性動作構成，包括滑雪機（Ski Ergometer）、推雪橇（Sled Push）、拉雪橇（Sled Pull）、波比蛙跳（Burpee Broad Jumps）、划船（Rowing）、農夫走路（Farmers Carry）、沙袋弓箭步（Sandbag Lunges） 與藥球（Wall Balls）。這些動作與一般生活中的基本身體活動具有高度連結，因此較容易被參與者理解及掌握。對初學者、平日運動經驗較少者，或希望重新建立運動習慣的人士而言，這種相對明確的結構有助降低認知門檻與心理壓力，從而提高其投入運動的可能性。
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	Introduction
	Hyrox is a standardised hybrid fitness race combining 8 kilometres of running with 8 functional exercise stations. The event requires integrated aerobic and anaerobic energy system contributions. It engages major muscle groups of the body and has rapidly expanded globally to over 30 countries and more than 85 cities. This article will look at a scientific overview of Hyrox’s race format, global expansion, and the physiological demands imposed by its unique structure. We will also discuss the details of different energy system contributions (aerobic, anaerobic glycolysis, ATP-PC) and primary muscle groups targeted for each station. The discussion addresses the implications for concurrent strength and endurance training and the accessibility of Hyrox to a broad participant base.
	Hybrid racing events, exemplified by Hyrox, have emerged as a prominent modality in the fitness landscape, combining endurance running with functional strength and conditioning exercises. Since its inception in 2017, Hyrox has experienced rapid global expansion and has been recognised for its standardised format, which enables direct comparison of performance across locations and population (Hyrox, 2026). The physiological demands of such events require the integration of multiple energy systems and the recruitment of diverse muscle groups, presenting unique challenges and adaptations for the participants (Duffield et al., 2005).
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