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INTRODUCTION

Most programs train
the wrong things — or
the right things, wrong.

Most junior hockey programs are training the wrong things, or

training the right things with the wrong methods.

The 16-21 age range is arguably the highest-leverage period for
neuromuscular and aerobic development in an athlete's career — and
it's routinely underutilized because game schedules dominate at the

expense of systematic physical preparation.

1. Neuromuscular Power Output & Rate of Force Development

2. Alactic-Anaerobic Energy System Capacity & Resynthesis Rate

3. Hip & Groin Force Production in the Frontal Plane
4. Ventilatory Threshold & Aerobic Base Quality

b. Structural Readiness & Tissue Tolerance
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CNS / MOTOR
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] Neuromuscular Power Qutput &
Rate of Force Development (RFD)

This is the single biggest limiter we see in this age group. At 16-21, the nervous system

is still maturing — specifically the myelination of fast-twitch motor pathways. Players

have muscle mass but can't yet recruit it explosively on demand.

WHY IT LIMITS PERFORMANCE

* First-step acceleration (0-5m) is almost
entirely a neuromuscular event, not a

metabolic one

* Checking battles and board play require
instantaneous force expression that

immature motor patterns can't produce

* Most junior programs still train
for hypertrophy rather than rate of
force development

WHAT THE SCIENCE SHOWS

Elite players demonstrate significantly

faster RFD profiles than age-matched
juniors — the gap is largely neurological,
not structural. Triphasic and
complex/contrast methods are

chronically underutilized at this level.

HOW TO FIX IT

Contrast / complex training

Pair a heavy strength movement (trap-bar
deadlift, back squat) with an explosive
movement (broad jump, med ball throw),
2x/week.

Velocity-based training (VBT)

Track bar speed on key lifts so athletes
train explosive intent at lighter loads (30-
60% 1RM), not just heavy grinding reps.

Reactive / plyometric work
Add depth jumps, skater bounds, and short
(0-5m) resisted or unresisted sprint starts

twice weekly.

Separate hypertrophy & RFD blocks
Sequence 4-6 week hypertrophy phases
followed by 3-4 week power/RFD phases so

strength converts into speed.



ALACTIC-AEROBIC INTERFACE
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Alactic-Anaerobic Energy System
Capacity & Resynthesis Rate

Hockey shifts are 35-50 seconds of repeated maximal or near-maximal bursts. The

phosphocreatine (PCr) system drives those efforts — but PCr resynthesis between

shifts is where most junior players fall apart.

WHY IT LIMITS PERFORMANCE

* PCr resynthesis is ~50% complete in 30
seconds and ~95% in ~3 minutes — bench

rest is often only 60-90 seconds

¢ Players who can’t rapidly resynthesize PCr
see a 15-25% drop in peak power by the
2nd period

® The aerobic system feeds PCr resynthesis —
your aerobic ceiling governs your top-end
explosive repeatability

WHAT THE SCIENCE SHOWS

This is the "aerobic-anaerobic interface"
— most teams train one or the other, not

the system that bridges them. Repeated

sprint ability (RSA) training is severely

underrepresented in junior programs.

HOW TO FIX IT

Match conditioning to shift demands

Build repeated-sprint intervals using
hockey work:rest ratios (30-40s max effort,
60-90s recovery), not steady-state cardio.

Train the ‘interval within the interval'

Sets of 3-5 short maximal efforts (5-10s)
with brief 20-30s rests inside a longer
recovery block, mimicking bench-to-shift
demand.

Build the aerobic engine first

A higher aerobic base speeds PCr
resynthesis — layer in tempo/aerobic work
before adding anaerobic volume.

Track fatigue drop-off
Use repeat-sprint tests (6x 30m) and watch
%decrement across reps, not just the

fastest single rep.



MUSCULOSKELETAL 05

Hip & Groin Force Production
in the Frontal Plane

The most sport-specific structural limiter that nobody talks about enough. Skating
power is generated through hip abduction and adduction in the frontal plane — not the

sagittal plane most strength programs are built around.

WHY IT LIMITS PERFORMANCE HOW TO FIX IT

¢ Adductor-to-abductor strength ratios are Copenhagen adduction progressions
frequently imbalanced, robbing stride 2x/week, from bent-knee/short-lever to
power and raising groin injury risk long-lever, to close the adductor-to-

abductor gap and cut groin injury risk.
e Skating stride is a lateral push — hip

external rotator and abductor weakness Lateral & rotational strength work
leaks energy at the hip every stride Lateral band walks, skater bounds, cossack
squats, single-leg lateral step-ups train the

* Pubescent growth spurts alter hip frontal-plane pattern.
geometry rapidly, disrupting motor
patterns mid-season Copy the skating pattern under load
Resisted lateral sled pushes or slideboard
work reinforce hip abduction/adduction in

WHAT THE SCIENCE SHOWS the exact plane the ice demands.

Copenhagen adduction exercises, lateral Screen through growth spurts

band work, and single-leg frontal plane Periodic hip strength/ROM screening for

loading are not standard in most junior

16-18 year-olds catches asymmetries early

programs. Players are squatting but not during rapid growth phases.

skating-pattern loading.
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Ventilatory Threshold
& Aerobic Base Quality

VO2max gets all the attention, but ventilatory threshold (VT2) is the real
performance predictor — the highest sustainable work rate before blood lactate

accumulates uncontrollably.

WHY IT LIMITS PERFORMANCE HOW TO FIX IT

* Low VT2 players accumulate lactate faster, Build a real off-season aerobic base
perceive effort higher, and make worse 2-3 sessions/week of steady Zone 2 work
decisions under fatigue (bike, run, row) for 6-8 weeks before

ramping anaerobic/on-ice volume.
¢ Aerobic base in 16-18 year olds

is chronically underdeveloped — Add threshold-specific tempo intervals
youth hockey prioritizes skill over Once a base exists, use longer tempo efforts
aerobic conditioning (4x8min at 'comfortably hard' pace) to shift
VT2 upward.
* Off-ice aerobic training is inconsistently
programmed — players arrive with wildly Test and track, don't guess
variable aerobic capacities A field test (20-30min time trial or step test

with HR/RPE) each off-season gives a

baseline to track against.

WHAT THE SCIENCE SHOWS .
Protect the aerobic block

The best NHL prospects often test with Schedule aerobic sessions early in the off-

off-ice VO2max of 60-65+ ml/kg/min. The

average junior arriving at a USHL/OHL

season so they aren't the first thing cut

when games ramp up.

camp is often 52-57 — months of aerobic

base work that wasn’t done.




CONNECTIVE TISSUE
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Structural Readiness & Tissue
Tolerance (Tendon / Bone Maturity)

The most underappreciated limiter in this age group — invisible until it becomes

an injury.

WHY IT LIMITS PERFORMANCE

¢ Tendons and bones adapt more slowly
than muscle — connective tissue lags
6-18 months behind puberty-driven
strength gains

¢ The growth plate at the apophysis is
biologically weaker than the surrounding
tendon — Osgood-Schlatter and Sever's

are epidemic

¢ Players cannot train needed volumes
because tissue tolerance, not motivation or
muscle, is the rate-limiter

WHAT THE SCIENCE SHOWS

This is a biological debt situation.

Aggressive early specialization starves

bone and tendon of varied loading, so

players arrive with structurally immature
tissue that breaks down under the step-up

in training and game load.

HOW TO FIX IT

Ramp training load gradually

Cap week-to-week volume/intensity
increases (~10% max) to give tendon and
bone time to catch up to muscle.

Add tendon-specific loading

Slow heavy-resistance isometrics and
eccentrics (calf raises, seated knee
extensions) build tendon stiffness, not just

muscle size.

Push back on early over-specialization
Encourage multi-sport or cross-training so
bone and connective tissue get diverse

loading stimulus.

Watch growth-spurt windows

Monitor for apophyseal pain (Osgood-
Schlatter, Sever's), back off volume
proactively, support recovery with protein,
calcium, vitamin D.



SUMMARY

The five limiters, at a glance

Neuromuscular RFD CNS / Motor High Very High
PCr Resynthesis Rate Alactic-Aerobic Interface High High

Frontal Plane Hip Force Musculoskeletal High Very High
Ventilatory Threshold Cardiovascular Very High Moderate
Tissue Tolerance Connective Tissue Moderate Very High

Sequence contrast training, repeated-sprint conditioning, frontal-plane hip work, aerobic
base building, and gradual tissue loading — in that order of urgency — across the off-
season calendar.



