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Introduction

Abstract

Purpose: HYROX combines running and functional exercise stations, complicating the inter-
pretation of endurance intensity ratios. This review evaluates the 80/20 principle, defines its
denominator within mixed training and develops an evidence-to-decision framework and testable
hypothesis.

Methods: A focused critical narrative review selected 20 peer-reviewed publications dated
2020-2026, with searches updated on 18 September 2026. DOI registration and bibliographic
identity were checked against Crossref and indexed or publisher records. Direct HYROX findings
were distinguished from endurance, concurrent-training and measurement evidence. Accessible
full texts and verified abstracts were synthesized without new meta-analysis.

Results: HYROX evidence identifies endurance demands, station-specific limitations and
health-problem burden. Endurance syntheses do not establish consistent polarized-training
superiority for time-trial performance or over pyramidal training. No direct HYROX trial of
80/20 was identified. The proposed framework defines 80/20 using active standalone endurance
time, specifies zone measurement, records strength and hybrid exposure separately, and links
programming decisions to evidential limits. A worked example distinguishes the endurance
ratio from whole-program demands.

Conclusion: The framework makes 80/20 a measurable HYROX research question; a universal
optimum remains unproven. A proposed 12-week trial compares polarized 80/5/15% with
moderate-intensity-enriched pyramidal 55/30/15% endurance distributions, retaining the same
high-intensity share and matching strength and hybrid prescriptions. Race performance is the
primary outcome; health and strength require separate evaluation. These numerical doses are
experimental contrasts, not validated HYROX recommendations.

Keywords: HYROX, polarized training, training intensity distribution,
concurrent training, endurance performance, athlete health

HYROX places endurance running within a sequence of eight functional exercise stations. Its repeated
transitions create a practical question: how should an athlete develop the capacity to run efficiently while
preserving the strength, local muscular endurance and movement proficiency required at the stations? Initial
physiological observations, large race-result analyses and normative benchmarks provide complementary
descriptions of this problem [1-3]. Prospective health surveillance adds an essential consideration: training
success should include sustained participation as well as faster race completion [4]. A recent HYROX-focused
performance review integrates the sport’s physiological and technical requirements, but its broad framework
does not establish an optimal distribution of endurance intensity [5].
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The 80/20 principle offers an attractive organizing idea because it reserves most endurance work for lower
intensities while retaining a smaller amount of demanding exercise. Its apparent simplicity can conceal several
distinct claims: that low-intensity volume is valuable; that a polarized distribution is preferable to a pyramidal
distribution; and that the precise ratio of 80 to 20 is optimal. These claims require different evidence. Recent
meta-analyses address comparative endurance adaptations [6,7], while a running intervention, a review of
elite training and a large observational dataset describe the effects or prevalence of different distributions
[8-10]. Evidence about training above maximal metabolic steady state further separates improvements in
aerobic fitness from improvements in actual performance [11].

Applying these findings to HYROX also requires accounting for concurrent strength and endurance devel-
opment [12—14], the validity of intensity measurement [15], and the contribution of strength training to
running economy and performance [16,17]. Tapering, deterioration during prolonged exercise and systematic
health monitoring extend the problem beyond the weekly ratio itself [18—20]. The review addresses how
an endurance ratio can be defined, measured and tested when strength and mixed sessions add substantial
demands. Its contribution has three parts: an operational definition with explicit exposure accounting, a table
linking programming decisions to evidence and uncertainty, and a falsifiable comparison of two specified
distributions. This focused framework complements descriptions of HYROX demands [5]; it does not claim a
validated optimum or precedence over all existing frameworks.

Methods

Review design and source identification

A focused critical narrative review was undertaken, covering publications dated 1 January 2020 to 18 Septem-
ber 2026. Iterative web searches located PubMed/Europe PMC records, publisher pages and institutional
repositories. Search combinations included “HYROX physiological responses,” “HYROX performance
determinants,” “HYROX health problems,” “polarized training meta-analysis,” “pyramidal polarized run-
ners,” “‘concurrent strength endurance training,” “running economy strength training,” “exercise intensity
determination,” “durability” and “tapering endurance athletes.” Exact-title and DOI searches were then used
to confirm candidate records. Reference lists of relevant articles informed targeted follow-up searches. Scopus
and Web of Science were not directly searched.

The evidence set was deliberately limited to 20 relevant peer-reviewed publications to provide a focused
synthesis. Selection prioritized direct HYROX evidence, comparative syntheses, a running intervention,
and methodological papers necessary to define exposure and outcomes. English-language empirical articles,
systematic reviews, meta-analyses, narrative reviews and a questionnaire-methods consensus were eligible.
Preprints, commercial training content, news reports and conference-only abstracts were not included. The
date restriction applies to the included publications; their reference lists and meta-analyses may incorporate
older primary studies. Where online-first and issue years differed, the final issue year was used when available,
with the online year retained in the verification record.

Verification, extraction and interpretation

For each source, DOI identity, title, authors, publication year and journal were checked against publisher-
deposited Crossref metadata and indexed or publisher records. DOI resolution was tested separately. DOI
verification establishes bibliographic existence and correspondence, not methodological quality. Full texts
were assessed when accessible; seven sources [3,5,7,9,11,15,19] were assessed through verified abstracts, and
their use was restricted accordingly. An evidence matrix records design, sample, principal finding, directness
and interpretive limitations. Search notes, metadata and the DOI audit accompany the working files.
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This review does not claim exhaustive retrieval, duplicate independent screening, a registered protocol or
formal risk-of-bias/GRADE assessment. It is not a systematic review. Its appraisal considers design, selection,
measurement, confounding, precision and applicability. Reviews with overlapping primary studies were not
treated as independent replications, and participant totals were not summed across publications. Quantitative
values are reported in their original units; no new pooled effects or participant-level results were calculated.
Figure 1 plots published descriptive values; Figure 2 re-expresses published meta-analytic estimates; Figure 3
is a proposed study design. Figures were generated with Python and Matplotlib.

Use of artificial intelligence

OpenAl Codex was used for literature discovery, bibliographic checking, extraction assistance, manuscript
drafting, reference formatting and generation of reproducible plotting code. This assistance included sub-
stantive content generation. The present document is an author-review draft; final verification of source
interpretation, intellectual revision, declarations and approval must be completed by the named author before
submission. No Al system is designated as an author.

Results

Evidence landscape

The 20 publications comprise four empirical HYROX studies, one HYROX-focused narrative review and 15
sources addressing transferable training or measurement questions. Table 1 summarizes the evidence and its
limitations. The focused search did not identify a HYROX intervention directly comparing an 80/20 program
with another intensity distribution. Consequently, support for a particular ratio remains indirect. Large
observational datasets strengthen the description of race demands but do not replace randomized comparisons
of training prescriptions.

Table 1. Evidence matrix for the 20 included publications. Summaries distinguish direct HYROX evidence from
transferable findings; sample sizes across reviews must not be added [1-20]

Source and applicability

Design and sample

Principal contribution

Main limitation

[1] Brandt et al. (2025)
Direct HYROX

[2] Rappelt et al. (2026)
Direct HYROX

[3] Fernandez-Navarrete
et al. (2026)
Direct HYROX

[4] Chittenden et al.

(2026)

Direct HYROX

[5] Davids (2026; online
2025)

HYROX-focused review

Simulated HYROX; 11
recreational athletes

Retrospective  analysis;
39,696 PRO/ELITE race
results

Normative analysis;

186,411 race results
12-week prospective co-
hort; 89 athletes

Narrative
analysis

performance

Median completion 86.5
min; running 51.2 min;
higher aerobic capacity as-
sociated with faster comple-
tion

Running occupied approxi-
mately half of race time and
tracked overall ranking
Category-specific station
and race percentiles sup-
port individual profiling

Weekly health-problem
prevalence 30%; substan-
tial problems 18%
Integrates aerobic, muscu-
lar and technical demands
of HYROX

Small, cross-sectional sam-
ple; no training interven-
tion

Results are not unique ath-
letes; component—total cou-
pling; no training exposure
Descriptive benchmarks do
not identify causal training
prescriptions; abstract as-
sessed

Mean weekly response
62%;  self-report and
missing observations
Indirect physiological ratio-
nale; no comparative 80/20
intervention; abstract as-
sessed

Continued on next page
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Source and applicability

Design and sample

Principal contribution

Main limitation

[6] Silva Oliveira et al.
(2024)

Indirect: endurance

[7] Rosenblat et al. (2025)
Indirect: endurance

[8] Filipas et al. (2022)
Indirect: running

[9] Casado et al. (2022)
Indirect: running

[10] Muniz-Pumares et al.
(2025; online 2024)
Indirect: running

[11] Rosenblat et al.
(2024)
Indirect: endurance

[12] Schumann et al.
(2022)
Indirect:
training

concurrent

[13] Petré et al. (2021)
Indirect: concurrent train-
ing

[14] Huiberts et al. (2024)
Indirect: concurrent train-
ing

[15] Jamnick et al. (2020)
Indirect: intensity mea-
surement

[16] Llanos-Lagos et al.
(2024a)

Indirect: strength and run-
ning

[17] Llanos-Lagos et al.
(2024b)

Indirect: strength and run-
ning

[18] Wang et al. (2023)
Indirect: taper

[19] Maunder et al.
(2021)
Indirect: fatigue assess-

ment

Systematic review/meta-
analysis; 17 studies, 437
participants

Individual-participant net-
work meta-analysis; 13
studies, 348 athletes

Randomized 16-week
study; 60 male runners

Systematic review; 10 arti-
cles

Observational  analysis;
119,452 runners, 151,813
marathons

Systematic review/meta-
analysis; 14 studies, 299
athletes

Systematic review/meta-
analysis; 43 studies

Systematic review/meta-
analysis; 27 studies

Systematic review/meta-
analysis; 59 studies, 1,346
participants

Critical methodological re-
view

Systematic review/meta-
analysis; 31 studies, 652
runners

Systematic review/meta-
analysis; 894 runners

Systematic review/meta-
analysis; 14 studies

Physiological narrative re-
view

Small VO,peak advantage
for polarized training; no
clear time-trial advantage

No overall polarized—pyra-

midal difference in
VO;max or time-trial
improvement

Pyramidal-to-polarized se-
quence produced the largest
5-km improvement

Pyramidal  distribution
common among highly
trained/elite distance
runners

Faster runners accumulated
more low-intensity volume;
pyramidal patterns predom-
inated

Training above maximal
metabolic steady state
added 2.5 mL-kg™'-min™'
to VO, peak improvement

Maximal strength/
hypertrophy broadly
compatible ~ with  en-

durance; explosive strength
more sensitive
Lower-body strength inter-
ference apparent in trained
participants,  especially
same-session training
Adaptations varied with
sex, outcome and training
status

Fixed percentages of max-
imal anchors may fail to
identify physiological in-
tensity domains

High-load and combined
strength methods improved
running economy

High-load/combined
strength methods improved

running performance
without clear VO;max
changes

Reduced precompetition
volume with maintained
intensity can improve
endurance performance
Durability describes the on-
set and magnitude of dete-
rioration during prolonged
exercise

Mixed comparators; short
interventions; not HYROX

52 women; subgroup uncer-
tainty; abstract assessed

Approximately 1.5%
change below cited small-
est detectable change; men
only

Descriptive practice does
not establish superiority;
abstract assessed

Selection/confounding; es-
timated zone boundaries;
no causal effect

No established correspond-
ing time-trial benefit; ab-
stract assessed

Heterogeneous  prescrip-
tions and populations; not
station performance

Subgroup evidence; no uni-
versal minimum recovery
interval

Limited female/highly
trained evidence; overlap-
ping primary studies
Measurement framework;
no HYROX intervention;
abstract assessed

Speed-dependent re-
sponses; low/moderate
certainty; no hybrid race
endpoint

Very low to moderate cer-
tainty; overlaps with econ-
omy review

Heterogeneous taper de-
signs; no validated HY-
ROX taper

Conceptual transfer; no val-
idated HYROX durability
test; abstract assessed

Continued on next page
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Source and applicability Design and sample Principal contribution Main limitation

[20] Clarsen et al. (2020)  Questionnaire methods up- Updated OSTRC instru- Monitoring method does

Indirect: health surveil- date/consensus ments capture symptoms, not demonstrate prevention
lance functional consequences by 80/20
and health problems

Full texts were available for 13 sources. “Abstract assessed” identifies seven sources used within the limits of
verified abstracts. No formal certainty grade is assigned.

HYROX demands and health burden

In the simulated competition reported by Brandt et al., 11 recreational athletes completed HYROX in a median
86.5 min. Running occupied 51.2 min and stations 32.8 min; these are separate medians and should not
be added to reconstruct total time. Higher maximal oxygen uptake and greater reported endurance-training
volume were associated with faster completion [1]. The small observational sample cannot establish that
increasing endurance volume causes improvement or that strength is unimportant. Figure 1 places the time
profile alongside separate prospective health data.

Rappelt et al. analyzed 39,696 PRO/ELITE race results across seven seasons. Running accounted for
approximately half of race time, and running rankings aligned closely with overall rankings [2]. A component
that occupies a large portion of total time is mathematically coupled to that total. Accordingly, this association
should not be interpreted as an independent causal ranking of training priorities. The authors’ analyses also
indicate meaningful contributions from strength-oriented stations. The dataset contains race results, not
necessarily distinct athletes, and provides no randomized training exposure.

Normative results from 186,411 performances provide a complementary way to identify relative weaknesses
by race category and station [3]. For programming, the inference is that an athlete’s limiting component
matters: a runner who repeatedly stalls at the sled may need a different emphasis from a strong athlete whose
run splits deteriorate. These benchmarks describe achieved performance; they do not reveal which intervention
will correct a weakness. Davids’ review similarly treats HYROX as a combination of aerobic, muscular and
technical demands [5]. This supports a multidimensional assessment rather than treating every station as
equivalent conditioning.

Chittenden et al. followed 89 athletes for 12 weeks and reported weekly prevalences of 30% for any health
problem and 18% for substantial problems. The mean weekly response was 62%, creating uncertainty from
incomplete reporting; 73% of injuries were classified as overuse [4]. These observations justify monitoring
symptoms and participation alongside performance. They do not show that polarized training reduces injury.
Health benefit remains an outcome to test, not a property that can be inferred from a low-intensity percentage.
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Simulation: 11 athletes Cohort: 89 athletes
Total race _86.5 (14.5) 30% (24-37)
Any health —e |
problem

Running 51.2 (14.1)

18% (13-24)
Substantial —e—|
health problem

Stations 32.8 (6.1)

T T
40 80 120 0 10 20 30 40 50
Median duration, min (IQR width) Weekly prevalence, % (95% Cl)

<D_l

Figure 1. Published HYROX performance and health summaries from separate samples. a Median race, running and
station durations in 11 athletes; parenthetical values are interquartile-range widths, not confidence intervals. Medians
are not additive. b Weekly health-problem prevalence in a cohort of 89 athletes; dots indicate estimates and whiskers
95% confidence intervals. “Substantial” problems are a subset of all health problems. Original plots of reported
numerical summaries; no participant data were reconstructed [1,4]

What comparative endurance evidence establishes

Silva Oliveira et al. included 17 studies with 437 participants. Polarized training had a small advantage
for peak oxygen uptake (VO,peak): standardized mean difference (SMD) 0.24, 95% confidence interval
(CI) 0.01-0.48. Differences were not statistically clear for time-trial performance, time to exhaustion or
speed/power at the second ventilatory/lactate threshold [6]. Figure 2 displays these published estimates. The
interpretation is outcome-specific: a modest physiological advantage does not establish a competitive HYROX
advantage.

The individual-participant network meta-analysis by Rosenblat et al. included 13 studies and 348 athletes. It
found no overall polarized—pyramidal difference for maximal oxygen uptake or time-trial improvement; only
52 participants were women. Subgroup findings suggested that performance level may modify adaptation [7].
Non-significance should not be rephrased as proof of equivalence, and exploratory subgroup patterns do not
justify categorical prescriptions for all recreational or competitive athletes. Together, the two syntheses leave
room for different effective distributions while challenging claims of universal polarized superiority.
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Figure 2. Published pooled effects comparing polarized with other endurance intensity distributions. Squares show
standardized mean differences and whiskers 95% confidence intervals; the dashed line denotes zero difference. Signs are
retained as published; the right-hand side does not uniformly indicate better performance across endpoints. VO,peak,

peak oxygen uptake; VT,/LT,, second ventilatory/lactate threshold. Each row represents a separate endpoint with
overlapping participants and mixed comparators; no new meta-analysis or across-endpoint pooling was performed [6]

Filipas et al. randomized 60 well-trained male runners to four 16-week sequences. The pyramidal-to-polarized
sequence produced the largest 5-km improvement, approximately 1.5%, but the paper notes that this was
below the cited smallest detectable change [8]. The study provides a rationale for investigating periodization,
not a precise expected HYROX benefit. Its male-only sample, running endpoint and measurement uncertainty
constrain transfer.

Casado et al.’s review of ten articles identified pyramidal training as common among highly trained and elite
distance runners [9]. Muniz-Pumares et al. examined 151,813 marathons completed by 119,452 runners;
faster groups accumulated more low-intensity work, and pyramidal distributions predominated [10]. Observed
training patterns may reflect time availability, prior fitness, selection and reverse causation. Neither source
demonstrates that adopting a fixed ratio causes the performance differences observed between runners.

Rosenblat et al.’s separate synthesis of 14 studies found an additional VO;,peak improvement of 2.5
mL-kg™"-min~! (95% CI 1.4-3.6) when training above maximal metabolic steady state was included, without
an established corresponding time-trial benefit [11]. This supports retaining a high-intensity stimulus
within an endurance program while preserving uncertainty about race transfer. For HYROX, the combined
inference is a substantial low-intensity foundation, deliberate exposure to demanding endurance exercise and
individualized moderate-intensity work. The evidence does not identify an invariant 80/20 dose.

Concurrent training and strength retention

Schumann et al.’s synthesis of 43 studies found no clear overall reduction in maximal-strength or muscle-size
development with concurrent training compared with strength training alone, but explosive-strength adaptation
was attenuated. The latter finding was more apparent when both modalities occurred in the same session
[12]. Petré et al., analyzing 27 studies, identified impaired lower-body maximal-strength development in
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trained participants, particularly with same-session training [13]. Different inclusion criteria, populations and
outcomes help explain why these conclusions are not identical.

Huiberts et al. synthesized 59 studies involving 1,346 participants and identified variation by sex, training
status and outcome, while emphasizing gaps in female and highly trained populations [14]. These reviews
should not be counted as three independent bodies of participants. Their shared practical implication is that
concurrent training is feasible, but the scheduling and dose needed to preserve a particular strength quality
cannot be inferred from endurance intensity alone.

Two syntheses by Llanos-Lagos et al. provide a reason to retain strength training even when running
performance is a priority. The economy review included 652 runners and found benefits from high-load and
combined methods, with effects dependent in part on assessment speed [16]. The performance review included
894 runners and reported improvements with high-load and combined methods without clear improvements
in VOymax [17]. These are overlapping strands of evidence, not independent confirmation of a HYROX
protocol. They support the possibility that useful adaptations occur outside maximal aerobic capacity and
that removing strength work to achieve a cleaner endurance ratio could be counterproductive.

Measurement, tapering and fatigue

Jamnick et al. critically evaluated intensity prescription and highlighted limitations of fixed percentages of
maximal heart rate or oxygen uptake as markers of physiological domains [15]. In a three-zone framework, the
lower boundary should be individualized around the first threshold; the upper boundary requires an explicitly
stated method. Critical speed/power, a second lactate threshold and a respiratory compensation point should
not be treated as interchangeable measurements. In particular, the common five-zone watch label “Zone 2”
does not automatically correspond to Zone 2 in a three-zone model.

Wang et al.’s taper meta-analysis included 14 studies. The reported pattern favored reducing training volume
while retaining intensity, but the exact magnitude and duration cannot be transferred directly to HYROX [18].
Maunder et al. describe durability as the timing and magnitude of deterioration in physiological characteristics
during prolonged exercise [19]. This concept motivates assessment after accumulated work; it does not
provide a validated HYROX durability test. The updated Oslo Sports Trauma Research Center questionnaires
offer an established approach to capturing health problems beyond complete time loss [20]. Together, these
sources support measuring the athlete’s response across time rather than judging a program solely by planned
sessions.

Discussion

Defining what 80/20 means in HYROX

The central methodological problem is the denominator. Eight easy sessions and two hard sessions yield
an 80/20 session distribution, but the actual minutes above a threshold can differ markedly. A hard interval
session includes warm-up, recoveries and cool-down; counting its entire duration as high intensity answers
a different question from measuring time in zone. Distance, duration and session-purpose distributions
should therefore be reported separately whenever more than one is used. Comparisons across studies remain
conditional on the method used to classify intensity [6—10,15].

For the proposed framework, the primary endurance denominator is active time in standalone running or
ergometer sessions, including active warm-up, recovery and cool-down; passive pauses are excluded. With
complete classification, the percentage in zone i is 100 x active minutes in zone i / total active standalone
endurance minutes. Report weekly absolute minutes and percentages by modality, then aggregate by minutes,
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not by averaging session percentages. An 80/5/15 distribution means 80% low, 5% moderate and 15% high
intensity. Both 80/15/5 and 55/30/15 are pyramidal because Z1 > Z2 > Z3 [8]. Thus, an 80/20 low-versus-
higher-intensity split does not itself identify polarization or describe the entire HYROX program.

Strength and hybrid sessions form additional exposure streams. Sled resistance, repetition density and local
fatigue cannot be converted reliably into running-zone minutes simply from heart rate. Conversely, placing
mixed sessions outside the primary endurance denominator must not make their load invisible. Every hybrid
session should be recorded by work duration, running/ergometer components, external loads, repetitions, rest
and perceived exertion. Any separately calculated distribution for cyclic segments within hybrid sessions
should be reported as secondary exposure, with its measurement limitations stated. Table 2 provides the
proposed accounting rules.

Table 2. Proposed exposure-accounting framework for HYROX. This is an author-proposed synthesis, not a validated
load model [12-15,19,20]

safe-

Exposure stream

Primary record

Relationship to 80/20

Interpretive
guard

Standalone endurance

Strength training

Hybrid conditioning

Active minutes in Z1/Z2/73;
modality; pace or power; heart
rate; session purpose

Exercise, external load, sets, rep-
etitions, rest and proximity to
failure

Running/ergometer segments,
station work, external load, rest,
total duration and exertion

Primary denominator; include
active warm-up, recoveries and
cool-down

Outside endurance denomina-
tor; included in total exposure

Separate  stream; cyclic-
segment distribution may be a
secondary measure

State zone method and
time in each zone; re-
port by modality before
aggregation

Do not classify heavy
lifting as low load be-
cause average heart rate
is low

Account for its
metabolic and local
muscular demand

when scheduling hard
days

Do not interpret absent
reports as absent prob-
lems; review trends
with the athlete

Health and recovery Weekly symptoms, function and
participation; response com-

pleteness; recovery notes

Outcome/response record, not
a zone

This separation prevents a misleading program description. An athlete could satisfy an 80/20 ratio in standalone
running while also completing several exhausting circuits. The endurance ratio would be mathematically
correct but insufficient to characterize the program. A weekly review should therefore inspect all three streams
together, particularly the placement of demanding leg work, the quality of subsequent running and changes
in symptoms. The framework is an author-proposed solution to an accounting problem; its validity and
usefulness require empirical evaluation.

For an arithmetic example, 240 active standalone endurance minutes yield 192/12/36 min at 80/5/15%, versus
132/72/36 min at 55/30/15%. The substitution is 60 min from Z2 to Z1; Z3 remains 36 min. Strength and
hybrid sessions add exposure outside these 240 min. This is neither an observed week nor a recommended
weekly dose; feasibility depends on training history and the accompanying work.

Measuring zones and achieved exposure

The proposed trial would use a prespecified ventilatory-threshold scheme: a standardized graded test with
gas exchange for each included endurance modality, identifying the first ventilatory threshold (VT1) and
respiratory compensation point (VT2 here). Test stages, gas averaging, threshold adjudication and the mapping
to speed or power must be fixed before recruitment. The primary classification uses measured speed for
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running and power for ergometers: Z1 below the VT1-associated value, Z2 from that value through the VT2-
associated value, and Z3 above it. These are operational training zones, not interchangeable measurements of
metabolic domains [8,15]. The chosen test-to-training mapping requires repeatability assessment, particularly
for short intervals.

Continuous external-output recordings would be classified in fixed five-second epochs using the same equip-
ment and processing rules in both groups. Active recoveries count according to their measured output, not the
label of the interval session. Heart rate and perceived exertion are recorded separately to characterize internal
responses; disagreement with speed/power classification is reported rather than resolved by switching signals
after inspection. Running thresholds must not be transferred to rowing or skiing. Hybrid cyclic segments
remain a secondary record; station work is not assigned running zones.

Retesting at week 6 would update thresholds prospectively in both groups; a sensitivity analysis would
retain baseline boundaries. Report prescribed and achieved minutes, percentages, deviations and recording
coverage weekly and across the intervention. Unclassified active time remains in the denominator as a
separate category; do not renormalize observed zones to 100% or assume missing time was easy. Threshold-
repeatability estimates should inform sensitivity analyses near boundaries. These processing and retesting
choices are proposed protocol rules, not procedures validated for HYROX.

Program design as a set of conditional decisions
Table 3 links the reviewed evidence to conditional decisions. It is a narrative appraisal of applicability, not a
formal certainty assessment or validated coaching algorithm.

Table 3. Evidence-to-decision framework for HYROX programming. Conditional interpretations are proposed by the
author; this is not a validated algorithm or formal certainty assessment

Programming question

Evidence and limit

Conditional decision

What does 80/20 describe?
Where is performance lim-
ited?

How should strength be re-
tained?

How should mixed work af-
fect decisions?

Is the program acceptable?

Endurance comparisons use differing classifi-
cations [6-10,15]; no HYROX optimum estab-
lished

Direct race and physiological descriptions
[1-3]; observational associations do not iden-
tify causal training doses

Concurrent and running-strength syntheses
[12-17]; effects depend on outcome and popu-
lation

HYROX demands and measurement concerns
[1,15]; no validated conversion of station work
to running zones

Prospective HYROX surveillance [4] and ques-
tionnaire methods [20]; no evidence of 80/20
injury prevention

Specify active standalone minutes, zone
boundaries and Z2/Z3 shares; report
achieved exposure

Assess running and station execution
together; standardize tests and consider
preceding fatigue

Preserve purposeful strength work;
monitor completed load and subsequent
running quality

Log hybrid work separately and review
all exposure before adding demanding
sessions

Track symptoms, availability, adher-
ence and missing reports separately
from race performance

A practical sequence begins with the athlete’s competition category, recent training exposure, current symptoms
and performance profile. The proposed assessment combines a reproducible running test with standardized
station tasks. Race splits can help locate a weakness, but a slow split may reflect pacing, technique, preceding
fatigue or the station itself. Interpretation should consider the sequence rather than assigning all lost time to
the immediately visible task. Comparisons across venues also require care because sled surface, layout and
transitions may differ.

Next, preserve a feasible amount of technically competent strength training and decide how much standalone
endurance work the athlete can complete consistently. One possible starting structure for an already trained
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athlete is two strength sessions, several mostly easy endurance exposures and one planned mixed-session
exposure. This is a scheduling proposal, not a dose derived from a HYROX trial. A demanding mixed session
should occupy part of the week’s capacity for hard work; it should not be added automatically because it falls
outside the endurance ratio. Training history and the response to the previous week determine whether further
intensity is appropriate.

Session sequencing should follow the immediate adaptation priority. When improving maximal strength is
the priority, avoid routinely making the relevant lifting session depend on completion of exhausting endurance
work. When a key running session is the priority, arrange preceding lower-body work so that the intended
running stimulus can be executed. Evidence on same-session interference supports separating demanding
modalities where feasible [12,13], but does not establish a universal recovery interval for HYROX. Some
combined work remains necessary to investigate movement transitions under fatigue; this specific purpose
differs from maximizing the quality of every isolated component.

An illustrative training block could first establish repeatable technique and tolerable volume, then increase
the specificity of selected running—station combinations, and finally reduce total volume before competition.
The running periodization trial supports considering changes in distribution across a block [8], while taper
evidence provides an indirect rationale for reducing fatigue before an event [18]. Neither supports requiring
every athlete to progress through the same percentages. Persistent decline in execution, reduced participation
or worsening symptoms should prompt reassessment of total exposure before further work is added.

For athletes with little endurance experience, attaining an arbitrary high-intensity share should not take
priority over developing sustainable participation. For an endurance-trained athlete with station limitations,
maintaining aerobic capacity while addressing strength or technique may be more useful than increasing
low-intensity volume. For a well-rounded competitor, the main opportunity may be maintaining speed after
stations. These examples are conditional interpretations of the evidence landscape, not tested subgroup
algorithms.

Performance and athlete health as separate outcomes

Faster competition time, fewer symptoms and greater training availability should be evaluated independently.
A program might improve performance while increasing health-problem burden, or reduce symptoms without
producing a competitive advantage. The HYROX cohort makes health monitoring relevant [4], and the
questionnaire update provides a method for collecting it [20]; neither warrants an injury-prevention claim for
80/20 training. All symptoms should not be classified automatically as injuries, and lack of missed training
does not establish lack of a health problem.

The proposed weekly monitoring set includes completed exposure in each stream, session rating of perceived
exertion, sleep/recovery notes and a standardized health questionnaire. These measures should guide con-
versations and contextual interpretation rather than generate an unvalidated universal readiness score. In
research, questionnaire response rates and missingness should be reported alongside burden estimates. A
missing questionnaire is not a symptom-free week. Similarly, an athlete who cannot complete a post-training
race test because of injury represents an important program outcome, not merely a statistical inconvenience.

A falsifiable hypothesis and proposed study

The primary hypothesis is that trained adult HYROX athletes assigned to a polarized standalone endurance
distribution of 80/5/15% in Zones 1/2/3 will achieve a lower standardized HYROX completion time after 12
weeks than athletes assigned to a moderate-intensity-enriched pyramidal distribution of 55/30/15%. Scheduled
active endurance duration, modality mix, high-intensity proportion and prescribed strength and hybrid work
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will be comparable between groups. The primary analysis estimates the effect of assignment on completion
time, adjusted for baseline performance; strength, adherence and health burden are separate outcomes. Figure
3 summarizes the experiment, and Table 4 specifies its design.

Trained HYROX athletes
Baseline profiling and random allocation

/ .

Polarized endurance arm Pyramidal endurance arm
Z1/722/723=80/5/15% Z1/2217Z3=55/30/15%
Target time distribution More moderate-intensity time

N\ /

Both arms: equal scheduled endurance time and modality mix
Matched strength and hybrid-station prescriptions
All three exposure streams recorded separately

After 12 weeks: standardized HYROX completion time
Secondary: station splits, strength, durability and health burden

Figure 3. Proposed comparison of polarized 80/5/15% and moderate-intensity-enriched pyramidal 55/30/15%
standalone endurance distributions. Percentages refer to active endurance time, not all training minutes. Strength and
mixed-session prescriptions are matched and recorded separately. The diagram depicts a future study; no participant

allocation, treatment effect or outcome data are represented

The comparator is itself pyramidal because Z1 exceeds Z2 and Z2 exceeds Z3. The experiment reallocates
25 percentage points from moderate- to low-intensity endurance work while preserving the high-intensity
share. A favorable result would support this substitution under the tested conditions, not superiority over
all pyramidal distributions or 80% as a unique optimum. A third arm using 80/15/5 would test a different
contrast against 80/5/15: reallocating time between Z2 and Z3 while retaining the same low-intensity share.

The dose rationale is experimental: 80/5/15 operationalizes low-intensity dominance while allowing moderate-
intensity transitions and falls within conventional polarized ranges described in endurance research [6]. The
55/30/15 comparator creates a substantial moderate-to-low substitution without changing Z3. The 5% and
15% shares are design choices, not pooled optima [6—8]. Twelve weeks provides a pragmatic observation
period for adaptation and repeated monitoring, not a proven optimal duration. A feasibility phase should
establish tolerable total minutes and attainable distributions with the matched hybrid work before the main
trial. Within-zone speed/power targets and progression rules must be specified, with Z3 relative-output targets,
bout durations and recoveries matched between arms; equal Z3 minutes alone do not equate high-intensity
dose. Additional work should not be imposed merely to meet a percentage.

Equal scheduled duration does not imply equal physiological load. Internal load is a potential mechanism
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and should be measured rather than artificially equalized. Likewise, equal prescribed strength work does not
guarantee equal completed work: improved ability to complete it could mediate an endurance-distribution
effect. Prescribed and achieved exposure must therefore both be recorded. If adherence differs, the primary
analysis should still estimate the effect of randomized assignment, with appropriately qualified adherence
analyses as secondary work.

Table 4. Proposed protocol features for testing the primary hypothesis. All numerical training targets are proposed
rather than observed or validated

Design component Proposed specification

Population Trained adults preparing for individual HYROX; describe sex, category, training
history and previous health problems; define eligibility before recruitment

Design and duration Concealed, parallel random allocation; 12-week intervention after familiarization
and baseline assessment

Experimental endurance distribution Target Z1/22/73 = 80/5/15% of active standalone endurance time

Comparator endurance distribution Moderate-intensity-enriched pyramidal target: Z1/22/Z3 = 55/30/15%; the same
high-intensity share with more moderate-intensity time

Common prescription Match scheduled endurance minutes, modality mix, Z3 relative-output targets

and interval structure, coaching contact and strength/hybrid prescriptions; use
common progression rules

Zone measurement Modality-specific VT1/VT2-associated speed or power; five-second epochs;
retest at week 6; baseline-boundary sensitivity analysis; specify within-zone
targets

Exposure fidelity Report prescribed and achieved active minutes, unclassified time, coverage and
nonadherence; exclude passive pauses; measure internal load without forcing it
to match

Primary outcome Standardized total HYROX completion time after training, adjusted for baseline;
fixed equipment, course, station loads and timing procedures

Secondary outcomes Run/station splits; a prespecified strength measure; aerobic physiology; ex-
ploratory fatigue-related running deterioration; weekly health burden and training
availability

Health surveillance Use the same validated questionnaire schedule in both groups; record all-training
exposure, response rates, non-completion and time loss

Sample-size basis Smallest worthwhile between-group race-time difference, test reliability, variance,
desired power and attrition; estimate feasibility before assigning a number

Analysis Prespecified intention-to-treat analysis; baseline adjustment; effects with 95%
confidence intervals; missing-data and non-completion sensitivity analyses

Interpretation Test this specified polarized—pyramidal contrast; do not generalize to all pyrami-
dal distributions or infer health equivalence from non-significant findings

The primary endpoint should be standardized total HYROX completion time, adjusted for baseline perfor-
mance. Secondary endpoints should include running and station splits, a prespecified strength assessment,
physiological responses and weekly health burden. A standardized station—run task could explore durability,
but its reliability must first be established. The hypothesized mechanism is reduced accumulated fatigue with
a comparable prescribed high-intensity stimulus, permitting better execution of strength and hybrid work. An
alternative is that removing moderate-intensity exposure reduces race-specific adaptation enough to offset any
recovery advantage. Neither mechanism nor mediation is established by the reviewed literature.

Sample size should be calculated from the smallest worthwhile between-group difference, variability and
reliability of the chosen HYROX test, desired power, allocation ratio and anticipated attrition. A convenient
number of participants or an effect size borrowed directly from a cycling meta-analysis would be inadequate.
Repeated baseline familiarization can quantify test variability and reduce learning effects. Assessment
conditions should standardize equipment, loads, surface, transitions, timing, preceding recovery and nutritional
instructions. Allocation should be concealed; timing staff and analysts should be blinded when feasible,
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although athletes and coaches cannot realistically be blinded to the program.

The analysis plan should be specified before recruitment. An intention-to-treat analysis with baseline adjust-
ment, effect estimates and confidence intervals should be primary. Missing final tests and non-completion
require predefined sensitivity analyses; injuries must not be silently excluded. Health outcomes should include
response completeness and actual exposure where relevant. A non-significant difference in injury counts
would not prove safety equivalence in a study powered for performance. Sex and baseline training status can
be examined as prespecified modifiers, but subgroup claims require adequate precision.

An improvement in VO,max alone would not confirm the primary race-performance hypothesis. A sufficiently
precise estimate excluding a worthwhile race-time benefit would argue against that benefit; a wide confidence
interval spanning beneficial and unfavorable effects would remain inconclusive. Faster completion accompa-
nied by worse health burden could support efficacy while arguing against overall acceptability. Non-significant
strength or health differences would not establish preservation or equivalence; confirmatory non-inferiority
claims require prespecified margins and adequate power. A positive race-time effect would support the tested
contrast in the studied population, not universal 80/20 superiority.

Limitations and research priorities

The purposeful 20-publication selection is vulnerable to omission and selection bias. The 2020-2026
restriction excludes foundational primary studies except where summarized within newer reviews. Seven
sources were available for assessment only as verified abstracts, limiting detailed appraisal. There was no
independent duplicate screening or formal risk-of-bias assessment. These limitations prevent the review from
estimating the completeness or certainty of the entire field. The evidence matrix makes the boundaries visible
but does not remove them.

Direct HYROX evidence is largely observational, while experimental support is drawn from other exercise
settings. Training history, sex, competitive category, equipment and outcome definitions vary. Overlap among
meta-analyses can create an exaggerated impression of replication, and large race databases cannot identify
unmeasured training exposures. The health cohort and the small physiological simulation answer different
questions and should not be merged into a single representative HYROX population. The absence of an
identified comparative trial is a finding of this search, not proof that no relevant study exists anywhere.

The most useful next steps are to establish the reliability of standardized hybrid performance tests, validate
methods for recording mixed-session intensity, document longitudinal training exposure and conduct an
adequately powered comparison of complete programs. Research should report both planned and completed
training and distinguish improved aerobic fitness from improved hybrid race performance. Inclusion of women
and a range of well-described training backgrounds is necessary for evaluating transfer beyond the populations
commonly represented in endurance studies.

Conclusions

The contribution of this review is a measurable definition of 80/20 within mixed HYROX preparation, an
evidence-to-decision table and a falsifiable training comparison. Active standalone endurance time provides the
denominator; modality-specific boundaries and classification rules define zones; separate strength and hybrid
records retain the context of the complete program. The proposed 12-week comparison tests a moderate-to-low-
intensity substitution between 80/5/15% and a specified pyramidal 55/30/15% profile. Performance, strength
and health require separate interpretation. The evidence supports testing this framework, but establishes
neither an optimal whole-program ratio nor injury prevention.
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