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VO, Max Training Guide

What VO2 Max Measures

VO2 max is the maximum rate at which your body can consume oxygen during intense exercise. It is one of
the strongest single physiological predictors of all-cause mortality — outperforming smoking status and
diabetes in several large cohort studies (JAMA, 2018).

The 80/20 Principle

Elite endurance athletes spend roughly 80% of training time at low intensity (Zone 2, conversational pace)
and only 20% at high intensity. This ratio produces greater long-term VO2 max gains than moderate-intensity
training performed constantly, likely because it allows enough recovery for the high-intensity sessions to be
maximally effective.

Weekly Structure (4 sessions)

— Session 1 — Zone 2 base: 45-60 min at a pace where conversation is possible (60-70% max HR).
— Session 2 — VO2 max intervals: 4-6 x 3-4 min at 90-95% max HR, equal-length recovery between reps.
— Session 3 — Zone 2 base: 45-60 min, same as Session 1.

— Session 4 — Long Zone 2 or tempo: 60-90 min steady state, or 20 min at threshold pace (Zone 3-4).
Interval Protocols With Evidence

— 4x4 Protocol: 4 min at 90-95% max HR, 3 min active recovery, repeated 4 times. Norwegian studies
(Helgerud et al., 2007) show this produces some of the largest documented VO2 max gains in controlled
trials.

— Norwegian 4x8: 8 min at ~85-90% max HR, 2 min recovery, repeated 4 times — used by elite distance
runners for sustained high-intensity adaptation.

— 30/30s: 30 sec hard, 30 sec easy, repeated 10-15 times — a shorter-duration alternative shown to elicit
near-maximal oxygen uptake with lower session fatigue.
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Progression Timeline

— Weeks 1-4: Establish aerobic base. All sessions Zone 2. No high-intensity work yet if new to structured
training.

— Weeks 5-8: Introduce one VO2 max interval session per week. Keep the other 3 sessions at Zone 2.
— Weeks 9-12: Two interval sessions per week (one VO2 max, one tempo/threshold), two Zone 2 sessions.

— Retest: Reassess VO2 max (lab test, or a validated field test) every 8-12 weeks to track progress and
adjust zones.

Measuring Zone 2 Without a Lab

— Talk test: You should be able to speak in full sentences but not sing comfortably.
— Heart rate: Roughly 60-70% of estimated max HR (220 minus age, adjusted individually).

— Nasal breathing: If you can sustain nasal-only breathing at your pace, you are very likely in Zone 2.
What the Research Shows on Improvement

A meta-analysis in Sports Medicine (Bacon et al., 2013) found that high-intensity interval training produces
significantly greater VO2 max improvements than moderate-intensity continuous training when total training
volume is matched. However, the same research supports that a high proportion of low-intensity volume is
required to sustain interval quality and avoid overtraining — hence the 80/20 split rather than an all-interval
approach.

Common Mistakes

— Running Zone 2 sessions too fast — the single most common error, which blunts the aerobic adaptation
these sessions are meant to produce.

— Doing interval sessions too frequently without adequate recovery, leading to accumulated fatigue and
stalled progress.

— Skipping the long, slow session — duration at low intensity drives mitochondrial density and
capillarization independent of intensity.



