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Introduction: 
For the past two years, Josh, a 21-year-old male HYROX athlete (175 cm, 79.9 kg), has been regularly training in hybrid fitness. Several of his physiological test results show that he has a solid foundation of muscular strength and power thanks to his background in functional fitness. But as he takes HYROX competition more seriously, Josh has realised that the sport requires a special blend of strength, endurance, and metabolic efficiency. The purpose of this case study is to assess Josh's physiological profile considering HYROX's requirements and pinpoint the critical areas he needs to improve to reach his full performance potential.
Eight 1-kilometer running intervals and eight functional stations, such as sled push, sled pull, rowing, burpee broad jumps, farmer's carry, sandbag lunges and wall balls, are scattered throughout the hybrid endurance event HYROX. Both the anaerobic and aerobic energy systems are heavily taxed by this structure. Josh's findings make this difference very evident. His Wingate peak power output of 1285.54 W (15.82 W/kg) shows remarkable anaerobic power, suggesting that he can generate high levels of force quickly, which is advantageous during strength-based stations like rowing, sled push, and sled pull. His Keiser leg power (1226 W), broad jump (258 cm), and vertical jump (46.13 cm) all attest to the fact that lower-body power is one of his greatest physiological strengths.
But strength is not the only factor that determines HYROX performance. Josh's VO₂max of 35.7 ml/kg/min is significantly lower than the usual range for male competitive HYROX athletes, who frequently surpass 50–60 ml/kg/min. Josh's self-reported difficulty maintaining pace during the event's later running segments is consistent with this low aerobic capacity. As fatigue builds up, he often has heavy legs, an increased breathing rate, and a discernible decrease in running efficiency. These signs point to an underdeveloped lactate threshold and aerobic base in relation to the demands of the sport.
Josh can produce high peak power, but he finds it difficult to maintain it, as evidenced by his Wingate fatigue index of 63.75%. His performance pattern during HYROX—strong early stations followed by a slow decline in speed and efficiency—is reflected in this sharp drop in power output. For a hybrid athlete, his muscular endurance results—which include 51 press-ups and 47 sit-ups—are sufficient but not outstanding, which emphasises the need to increase fatigue resistance during extended, high-rep exercises like lunges and wall balls.
Josh's physical attributes make him a good fit for HYROX despite these drawbacks. His functional movement skills, strength, and power give him a strong base for the challenging stations of the sport. Strong performance in loaded carries and effective transitions is further supported by his agility (11.1 s T-test) and grip strength (57.8 kg). Developing the aerobic and metabolic components required to enhance his current strengths is Josh's main challenge.
This case study will thoroughly examine Josh's physiological findings, contrast them with performance standards unique to HYROX, and offer evidence-based suggestions to aid in his growth. This report will highlight the main areas Josh needs to focus on to maximise his competitive potential by analysing how his current profile fits the demands of the sport.























Method: 
Josh's aerobic fitness, anaerobic power, muscular strength, endurance, agility, and functional movement were all evaluated in relation to the demands of HYROX competition through a systematic set of physiological tests. To lessen the effects of fatigue, testing was done in three sessions over the course of a week, with at least 24 hours in between. Every session started with a standard warm-up that included dynamic mobility drills and light cycling for five minutes. To maximise reliability, tests were ranked from least to most taxing.
A VO2 max test on a Wattbike was used to determine aerobic capacity. Up until volitional exhaustion, the incremental protocol started at a low resistance and increased in intensity every minute. Maximum oxygen uptake was measured using a metabolic gas analysis system in conjunction with the Wattbike's integrated power and cadence sensors. This evaluation was chosen because it is pertinent to HYROX, where eight 1-kilometer running segments and frequent transitions between high-intensity stations call for sustained aerobic output.
The Yo-Yo Intermittent Recovery Test, which measures the capacity to execute repeated high-intensity efforts with brief recovery intervals, was used to measure intermittent endurance. Josh finished two 20-meter shuttle runs with a 10-second active recovery in between, at progressively faster speeds determined by audio cues. When he missed the line twice in a row, the test was over. The total distance travelled was noted. This test is similar to the run-station-run format used by HYROX, in which athletes must repeatedly recuperate from periods of high effort.
The Wingate Anaerobic Test, which was also conducted on a Wattbike ( Wattbike LTD, Nottingham,UK)  , was used to assess anaerobic power and capacity. Josh performed a 30-second maximal effort against a resistance that was automatically set in relation to his body mass following a quick familiarisation sprint. The Wattbike's power output data was used to calculate peak power, average power, and fatigue index. This test was selected because it is applicable to HYROX stations that call for brief, powerful force bursts like burpee broad jumps, sled pushes and sled pulls.
Three tests were used to measure muscle power and strength. Josh had to perform maximal-effort leg extensions on a pneumatic resistance machine for the Keiser leg power test (Keiser Corporation, Fresno, CA, USA), and peak wattage had to be recorded. A countermovement vertical jump and a standing broad jump, both executed on a force platform to provide precise measurements of jump height, distance, and force production, were used to further assess lower-body explosive power. The power requirements of exercises like wall balls, lunges and sledge work are reflected in these tests.
Push-up and sit-up tests, both executed to failure, were used to measure muscular endurance. Josh performed as many repetitions with proper form as he could, and the total number of repetitions was noted. These tests assess core and upper-body endurance, which are critical for sustaining technique during HYROX stations when fatigued.
A 10-meter sprint test with electronic timing gates (Brower Timing Systems, Draper, UT, USA) and an agility T-test were used to assess speed and agility. Four cones were set up in a T-shape for the T-test: two cones 4.57 meters to the left and right of the top cone, one cone 9.14 meters directly ahead, and one starting cone. Josh ran to the centre cone, touched it, shuffled left, then right, went back to the centre, and then backpedalled to the starting line. Out of two attempts, the quickest one was noted. The sit-and-reach test, which measures hamstring and lower-back mobility pertinent to running mechanics and lower-body movement efficiency, was used to evaluate flexibility.


















[image: A graph with a line and a line

AI-generated content may be incorrect.]Results: 








Figure 1: Z-score Profile Line Graph
Josh's physiological test results are compared to a normative comparison group based on published hybrid athlete and functional fitness data in Figure 1's Z-score profile. The comparison group in Z-score profiling is the population mean (Z = 0), which makes it possible to clearly identify relative strengths and weaknesses across a variety of performance domains.
Josh exhibits several noteworthy strengths in power-based evaluations. His superior lower-body explosive ability is demonstrated by his broad jump (Z = + 1.8) and vertical jump (Z = + 1.2). This is consistent with research demonstrating that hybrid athletes rely significantly on quick force production during wall-ball stations, burpee broad jumps, and sled push/pull (HYROX Global Fitness Report, 2023). His strong neuromuscular output, which facilitates effective transitions between running intervals and functional stations, is also reflected in his Keiser leg power score (Z = +1.4). Higher power outputs are linked to better performance in multimodal endurance events, according to research on athletes with functional fitness (Feito et al., 2018).
Upper‑body muscular endurance is also a relative strength, with positive Z‑scores in press‑ups (+0.9) and sit‑ups (+0.6). This is consistent with findings that HYROX competitors typically display high muscular endurance due to repeated submaximal efforts across prolonged events lasting 60–90 minutes (HYROX Performance Benchmark Report, 2022).
Josh, on the other hand, has a VO₂max Z-score of –1.7, which is below average. HYROX athletes typically have VO₂max values between 55 and 65 ml·kg⁻¹·min⁻¹, which reflects the significant aerobic demand of the eight 1 km running intervals (HYROX Athlete Data Summary, 2022). His 10-meter sprint (Z = -0.9) and agility T-test (Z = -1.1) both fall below the normative mean, suggesting decreased acceleration and change-of-direction speed, both of which affect running efficiency when fatigued.
Overall, Josh's profile points to strong muscular endurance and power but relatively low aerobic capacity and speed. These results suggest that the biggest performance gains for HYROX competition may come from focused aerobic conditioning and speed development.




















Discussion and Conclusion:
Josh's physiological strengths and limitations in relation to the multifaceted demands of HYROX competition are thoroughly evaluated by the Z-score profile. HYROX is a unique combination of high-force functional tasks and endurance running. During a 60- to 90-minute event, athletes must maintain repeated submaximal efforts while controlling the accumulation of fatigue. Aerobic capacity, anaerobic power, muscular endurance, movement efficiency, and neuromuscular control are all significantly taxed by this combination (HYROX Global Fitness Report, 2023). When Josh's results are compared to these criteria, specific areas for focused improvement become evident.
Josh's muscular endurance and lower-body strength are his greatest assets. His scores for Keiser leg power (Z = +1.4), vertical jump (Z = +1.2), and broad jump (Z = +1.8) show above-average neuromuscular output and explosive ability. These characteristics are very helpful in HYROX, where repetitive concentric actions and quick force production are crucial for tasks like sled push/pull, wall balls and burpee broad jumps. Higher power outputs improve movement economy and postpone fatigue by lowering the relative intensity of high-force tasks, according to research on functional fitness athletes (Feito et al., 2018). Strong upper-body and trunk endurance is further demonstrated by Josh's above-average press-up (+0.9) and sit-up (+0.6) scores, which support performance in stations like the farmer's carry, sandbag lunges, and wall balls. Josh appears to be a good fit for HYROX's muscular endurance and power-based components based on these strengths.
Josh's aerobic capacity, however, is a major drawback. In comparison to hybrid athlete norms, where VO₂max values normally range between 55 and 65 ml·kg⁻¹·min⁻¹, his VO₂max Z-score (-1.7) indicates below-average aerobic fitness (HYROX Athlete Benchmark Report, 2022). Given that HYROX is essentially an aerobic-dominant event, this is a serious flaw. The functional stations are run at intensities that primarily rely on aerobic metabolism for recovery in between bouts, and the eight 1 km running intervals make up more than half of the overall race time. Reduced aerobic capacity slows phosphocreatine resynthesis between stations, increases lactate accumulation during high-force activities like sledge push/pull, and increases physiological strain during running segments. Because aerobic capacity underpins the ability to sustain repeated high-intensity efforts with minimal performance decline, research on hybrid and CrossFit-style athletes consistently finds it to be one of the strongest predictors of performance in longer-duration multimodal events (Butcher et al., 2015). Particularly in HYROX, athletes with higher VO₂max values show improved station-to-station consistency, decreased heart-rate drift, and faster running splits (HYROX Global Fitness Report, 2023). Thus, Josh's aerobic limitation is probably the most significant factor limiting his overall HYROX performance, especially in the later stages of the race when fatigue accumulation becomes critical.
Josh's 10-meter sprint (Z = –0.9) and agility test (Z = –1.1) both show below-average acceleration and change-of-direction speed. Despite the linear nature of HYROX running, the event necessitates quick task transitions, frequent decelerations into work zones, and accelerations out of stations. Although they are frequently disregarded, these changes can have a big impact on the overall race time. Athletes who transition more effectively maintain a more stable physiological rhythm and experience fewer unnecessary heart rate spikes. Therefore, decreased acceleration and agility may lead to inefficiencies during transitions, lengthening the total race time and exacerbating fatigue. Improved neuromuscular control, stiffness, and acceleration mechanics have been shown to improve running economy and lower energy costs during repeated transitions in hybrid athletes (HYROX Performance Benchmark Report, 2022). These results suggest that Josh's lack of speed and agility may make it more difficult for him to keep up his pace and recuperate during the competition, particularly when he is exhausted.
When taken as a whole, Josh's profile shows that although he has strong muscular endurance and power—qualities that will support performance in functional stations—his reduced speed capacities and aerobic limitations may make it difficult for him to maintain pace throughout the running intervals and recover between stations. Since improvements in aerobic capacity and running efficiency will affect the entire event, addressing these deficiencies is probably going to result in the biggest performance gains.
Josh should focus on increasing his aerobic capacity and running efficiency while preserving his current strengths in power and muscular endurance based on the Z-score profile and the physiological demands of HYROX. Josh's training should be centred on increasing his aerobic efficiency and VO₂max. High-volume low-intensity training (LIT) and high-intensity interval training (HIIT) have been shown to improve aerobic capacity (Seiler, 2010). One long steady-state run (45–60 minutes at Zone 2) to develop aerobic base, one threshold session (e.g., 3 × 10 minutes at lactate threshold) to enhance sustainable pace, and one VO₂max interval session (e.g., 6 × 800 m at 5 km pace) to increase maximal oxygen uptake could be part of a weekly schedule. This combination targets peripheral adaptations (mitochondrial density, capillarization) and central adaptations (stroke volume, cardiac output), both of which are critical for HYROX performance.
Josh should use plyometric bounding, agility drill variations, and short acceleration sprints (10–20 m) to improve his acceleration and change-of-direction speed deficiencies. These exercises support quicker transitions and better running economy by improving neuromuscular efficiency, stride mechanics, and reactive strength. Targeted strength and power training, such as loaded jumps, trap-bar jumps, sled pushes, and high-rep upper-body endurance exercises, should maintain Josh's strong power profile. Lastly, HYROX-specific simulation sessions, like a one-kilometre run plus station repeats, will incorporate all elements and enhance fatigue management, pacing, and transitions. Additionally, these sessions assist athletes in developing race-specific strategies, such as maintaining steady pace throughout the eight running intervals, controlling breathing under exhaustion, and optimising station entry/exit.
In summary, Josh exhibits strong muscular endurance and power, but his aerobic capacity and speed are limited. The biggest gains in HYROX performance while preserving his current strengths will come from focused aerobic development, speed training, and race-specific conditioning.
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