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ABSTRACT

The primary aim of this study was to assess the
objective and the perceived priming effect of
resisted sled sprints (RSS) on 30 m skating sprint
performance in under-20 elite male ice hockey
players. Further aims were to determine the impact
of pre-priming exercise neuromuscular status
on the priming effect of RSS, and whether RSS
affects initial acceleration (0-10 m) and high-speed
skating (20-30 m) differently in skating sprints.
Twenty-one national-level ice hockey players (17.8
+ 0.9 yr) performed 4x15 m RSS with a resistance
equating to 50% velocity decrement (Vdec), 1 h
(1h-PRE) and 24 h (24h-PRE) before performing
a 30 m skating sprint. Neuromuscular status was
determined with the mean reactive strength index
modified (RSImod) of three countermovement
jumps. A repeated measures analysis of variance
(ANOVA) yielded no differences in skating sprint
times in either timing condition for 0-30, 0-10,
and 20-30 m. RSImod was significantly lower (p
= 0.01) in the 1h-PRE intervention group (1h-INT)
compared to baseline, showing a large effect size

of neuromuscular fatigue in 1h-INT (g = 0.89). There
was no difference in readiness to perform and
ratings of perceived performance in either timing
condition. These results suggest that 4x15 m RSS
at 50% Vdec provides no priming effect in non-
fatigued junior ice hockey players following 1 and
24 h. A possible priming effect exists after 1 h in
fatigued athletes. Skating sprint performance was
not affected in any condition.

Keywords: delayed potentiation, countermovement
jump, RSImod, skating speed

INTRODUCTION

Skating sprint speed is a fundamental quality for
ice hockey players and performance in 10 and 30
m skating sprints is related to playing level (46).
Lower-body strength, rate of force development,
relative maximal horizontal power and effective
horizontal force production have been identified as
the determinants of skating sprint performance in
ice hockey players (4,25,35). While qualities such as
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strength, power and speed are developed over time
with various training methods, short-term strategies
such as warmup (3,15), post-activation performance
enhancement (PAPE) (39,43), and priming exercise,
also referred to as delayed potentiation (19,29),
have been shown to maximize these qualities for
a given time frame, with the potential to increase
athletic performance in competition.

Priming exercise interventions have been shown
to improve both objective sport performance
and perceived readiness 1-48 h after exercise
(8,13,18,19,27,29,37,38,44). However, different
priming exercise methods and protocols result in
varied responses, particularly with consideration
of the time course. A positive response to heavy-
and moderate-load resistance priming has been
found 4-33 h after resistance priming in lower-body
neuromuscular performance (8,18,19,29,37,44).
Negative neuromuscular and hormonal responses
have also been reported following resistance
priming performed with excessive intensity or
volume, particularly 1-3 h after priming exercise (29).
In sprint-based priming interventions consisting
of 2-6 repetitions of 40-50 m linear or change-of-
direction sprints, an increase in sprint performance
has been reported after 5-6 h but not following 2
h (8,13,27,38). Improvements following priming
exercise have been linked to neuromuscular,
hormonal, psychophysiological or perceptual
responses (8,13,18,19,27,29,38,44). However, the
exact mechanisms are not fully understood yet and
research on priming exercise protocols is required.

Neuromuscular  priming  exercise  strategies
are commonly prescribed to athletes in high-
performance sports in the two days preceding
competition, with a majority of strength and
conditioning (S&C) coaches implementing some
type of priming exercise on the day of competition

(20,29). It has been suggested that kinematic
similarity of the priming exercise, specifically
in loaded conditions, may elicit a greater

neuromuscular priming response and be better
accepted psychologically by athletes on the day
of competition (19,29,38). Given the “running-like”
kinematics of skating starts (4,12), resisted sled
sprints (RSS) performed off-ice, characterized by
greater impulse projected horizontally and mean
force production relative to unresisted sprints (2),
fulfil the loaded specificity criterion. RSS have been
used to enhance PAPE with conflicting results.
PAPE was found with 1x20 m at 35% velocity
decrement (Vdec) (5), i.e., the decrease in velocity
relative to an unresisted sprint, with 1x15 m at 75%

body mass (BM) (50), with 1x20 m at 75% BM (40)
and with 3x15 m at 50% BM (23), but not with 1x7.5
m at 150% BM (50), 1x20 m at 125% BM (40), or
with 3x10 m at 25-30% BM (48). Sled load therefore
appears to be a critical factor of PAPE effect. Since
RSS resistance is determined by the combination of
external load and force of static friction (9), it has
been recommended to use percentage of Vdec
to quantify resistance in RSS (5,50). Despite the
research on PAPE following RSS, there is currently
a lack of research on the priming effect of RSS
performed earlier relative to the time of competition,
which could provide a practical and better accepted
pre-game priming exercise method in team sports.

Given the short-term potential of PAPE that appears
to enhance neuromuscular performance for up to 20
min and the existing research on priming exercise,
Harrison et al. (19) suggested that two windows
of neuromuscular potentiation may exist (0-30 min
and >6 h). Mason et al. (29) reported benefits in
a time window of 2-6 h after resistance priming
and 5-6 h after sprint-based priming. However, it
is unclear whether the priming effect disappears
momentarily  between PAPE and delayed
potentiation or if this hypothesis results from a gap
in research on a 1-5-hour time window of priming
effects on neuromuscular performance (19). Given
the high competition density of a professional ice
hockey season with games every 2-3 days (33), it
is increasingly common for teams not to have any
intense activity in the morning of a game day to
maximize rest time between games. In the context
of a junior team where players are not full-time
professionals, players are typically not available to
implement game day morning or afternoon activities.
Therefore, priming exercise performed prior to the
game or the day before the game may be more
adapted to sports with a congested competition
calendar such as ice hockey. It may even be further
hypothesized that the training volume included
in priming exercise could be part of an in-season
micro-dosing strategy in team sports (11). The
current evidence on the lack of priming effect on
lower-body performance in a 1-3-hour window may
result from the use of suboptimal protocols, most
commonly with excessive volume, and a positive
effect should therefore not be excluded a priori.
Measuring the effects of priming exercise in sport-
specific performance, such as sprinting rather
than a countermovement jump (CMJ), should also
provide more valid data to determine its usefulness
in competition environments (19).

The primary aim of this study is therefore to assess
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the objective and the perceived priming effect
of RSS performed at maximal horizontal power
resistance on 30 m skating sprint performance in
U20-Elite male ice hockey players based on two
different timing conditions, 60-75 min (1h-PRE)
and 24 h (24h-PRE) before, used for the priming
intervention. The second aim of the study is to
determine the impact of pre-priming exercise
neuromuscular status on the priming effect of RSS.
The third aim of the study is to determine whether
the priming effect of RSS affects initial acceleration
and high-speed skating differently in skating sprints.
It is hypothesized that in both timing conditions
RSS will provide both an objective and subjective
priming effect on 30 m skating sprint performance.
Secondly, it is hypothesized that there will be
a priming effect both with regular and fatigued
neuromuscular status.

METHODS
Experimental Approach to the Problem

To determine the priming effect of resisted sled
sprints performed 24 or 1 h before a 30 m skating
sprint, a repeated measures crossover design was
used (Figure 1). The study was completed during
the regular season 2021-22. Baseline testing was
performed in the two weeks prior to the start of the
intervention. Players were then randomized into
two groups of similar lower-body strength level
measured with an isometric mid-thigh pull (IMTP)
test. Within the crossover design, a control group,
that included a group of players who performed
a 30 m skating sprint test without a prior priming
intervention, was used on each intervention day
and allowed to assess any change in skating sprint
performance across the group independent of the

priming intervention.

With a regular weekly schedule during the study
(Figure 2), the 30 m test was performed on
Wednesdays every week. 24h-PRE and 1h-PRE
priming interventions were therefore performed
respectively on Tuesdays and Wednesdays.

On all priming intervention days, players completed
an off-ice training program that included a dynamic
warmup and submaximal upper-body resistance
training before on-ice practice. All players also
performed three submaximal 15 m sprints at the
end of their warmup. CMJ was tested directly after
the warmup. The intervention group then completed
four repetitions of 15 m RSS at 50% Vdec with 3 min
inter-sprint rest 60-75 min before ice time. Figure
3 illustrates the timeline of a 1h-PRE testing day.
On weeks when 24h-PRE was assessed, the same
dynamic warmup was performed 45 minutes before
on-ice practice, followed by 30 minutes rest. Players
were asked to avoid caffeine intake for three hours
before on-ice testing (16,41).

Subjects

Twenty-one national-level players of a Swiss U20-
Elite male ice hockey team (Table 1) participated
in the study. Inclusion criteria were (a) to have
played at least one regular season game for the
U20-Elite team and (b) to practice with the U20-
Elite team during the study. Players who reported
an injury that would compromise safe and regular
participation were excluded from the study. Given
their different activity profile on-ice, goalkeepers
were also excluded from the study. In accordance
with the Declaration of Helsinki, ethical approval
for the study was granted by the university ethics
committee. The subjects were informed of the

Week 1-2 Week 3

Week 4 Week 5 Week 6

Pre priming intervention
. Perceived readiness rating
U cmd

Post priming intervention
. 30-m skating sprint

. Perceived performance rating after 30-m skating sprint

aseline testing: Intervention group:

Intervention group:

15-m off ice RSS

B.

e Body composition _I—> Group A *  24h-PRE50% Control group e 1h-PRE 50% Vdec Control group

o IMTP Vdec RSS RSS

o cmJ

o 30-m skating sprint Intervention group: Intervention group:

o 15-m off ice sprint Group B Control group . 24h-PRE 50% Control group . 1h-PRE 50% Vdec
o

Vdec RSS RSS

Figure 1. Timeline of the study. IMTP: isometric mid-thigh pull; CMJ: countermovement jump; RSS: resisted sled

sprint. Vdec: velocity decrement.
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Week / Day Monday Tuesday Wednesday Thursday Friday Saturday Sunday
Off-ice:
e CMJ On-ice: Off-ice:
Week 3 & 4 off ® RSS 24h-PRE * 30-m test * Power Game Off or Ilgh.t practice Game
(24h-PRE) * UB strength e Practice on-ice
On-ice practice
On-ice practice
Off-ice:
e CMJ
Off-ice: ¢ RS 1h-PRE Off-ice:
Week 5 & 6 off e | B Strength e UB strength e Power Game Off or Ilgh_t practice Game
(1h-PRE) on-ice
On-ice practice On-ice: On-ice practice
® 30-m test
¢ Practice

ﬁgure 2. Weekly training and competition schedule during the study. CMJ: countermovement jump; RSS: resisted
sled sprints; UB: upper body; LB: lower body.

105-90min 90-75min 75-60min 60-30min 30-0min 0-5min 5-20min
Off ice Onice
Intervention group Warmup CMJ test RSS UB strength Rest ﬁ:f;:ﬁ% 30—mt essktating
Control group Warmup CMJ test UB strength Rest vSv:?rtr:TJ% 3O’mteS:ta“”9

Figure 3. Timeline of a 1h-PRE testing day. CMJ: countermovement jump; RSS: resisted sled
sprints; UB: upper body.

Table 1. Anthropometric characteristics of the subjects.

Mean SD Minimum Maximum
Age (years) 17.8 0.9 16 19
Height (m) 1.80 0.06 1.68 1.91
Body mass (kg) 79.2 9.7 63.4 97.7
BMI (kg/m?) 24.5 2.3 20.8 28.9
Skinfolds (mm) 33 16 16 81

SD: standard deviation; BMI: body mass index; Skinfolds: sum of 3 skinfolds (chest, abdomen, thigh)

benefits and risks of the investigation before signing
an institutionally approved informed consent
document to participate in the study. Parental or
guardian signed consent was obtained for subjects
under 18 years of age. All participants completed
a Physical Activity Readiness Questionnaire prior
to the study. A priori sample size calculations
were conducted using G*Power (version 3.1.9.6).
Based upon a 0.15 s standard deviation in the 30 m
skating sprint (46) and a strong correlation (r = 0.9)
between repeated measures, an alpha level of 0.05
and beta of 0.9 were set to detect a medium effect
size (f = 0.25). The minimum sample size required
was calculated as nine participants.

Procedures
Players were familiarized with the tests and the

intervention used in this study during their regular
training program, no formal familiarization session

was therefore necessary. All interventions were
supervised by an accredited S&C coach.

Isometric mid-thigh pull

The IMTP was performed on dual force platforms
recording at 1000 Hz (ForceDecks Lite, VALD
Performance, Newstead, Australia) with a custom-
built IMTP rack. Body mass (BM) was calculated
from a stable 1 s weighing period. Participants
performed two successful 5 s IMTP with maximal
intensity interspersed with 30 s rest. The participants
were instructed to stand with an upright trunk, a 140-
150° hip angle and 125-145° knee angle (7). Lifting
straps were used to avoid force output limitations
due to grip strength and players were cued to
“push as hard and fast as possible” (7). To define
players’ maximal strength, IMTP peak force (N) of
the best attempt was divided by body weight (BM x
9.81). These values have shown excellent test-retest
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reliability (intraclass correlation coefficient [ICC]:
0.99; coefficient of variation [CV]: <5.0%) (24).

Countermovement jump

The CMJ was performed on the same force
platforms. Participants were instructed to “jump as
high and as fast as possible”. They performed three
CMJ dipping to a self-selected countermovement
depth with hands akimbo and 10 s rest between
jumps. Reactive strength index modified (RSImod)
calculated as flight time divided by time to take off
was used to determine neuromuscular status and
the mean RSImod of three CMJ repetitions, which
has demonstrated excellent within- and between-
day reliability (ICC: >0.90; CV: 7.0%) (14,30), was
used for statistical analysis.

Sprints

A single-beam timing system (SmartSpeed Lite,
FusionSport, Brisbane, Australia) was used for the
timing of all sprints recorded with 0.01 s accuracy.
Timing gates were set up at a height of 52 cm at the
start line and 108 cm at all other distances. In all off-
ice sprints, players started from a standing position
with their front foot on a line 50 cm behind the first
timing gate and no posterior-anterior upper body
momentum prior to start was allowed. Players could
start whenever they were ready. For on-ice sprints,
the start line was 1 m behind the first timing gate
and no crossover step was allowed. The best sprint
time was recorded.

For running sprints, timing gates were set up at 0
and 15 m. Following a standardized warmup that
included dynamic stretching, running drills and
three submaximal 15 m accelerations, players
performed two 15 m sprints with 5 min rest on a
concrete surface. An 80% BM load, calculated as
the sum of the sled and the additional load in plates,
was attached around the waist and initially tested
to find 50% Vdec in RSS (10). With a minimum of 3
min rest between each sprint, the load was adapted
until the load at 50% Vdec was found. The load
was accepted if the resisted sprint time was <0.1 s
separated from 150% of the unresisted sprint time.

For 30 m skating sprints, timing gates were set up at
0, 10, 20, and 30 m. On the ice, players performed
a 5 min standardized skating warmup that
included skating patterns and three submaximal
15 m accelerations prior to the test. Players then
performed two maximal 30 m sprints with minimum
5 min rest between repetitions. An excellent test-

retest reliability (ICC: 0.92; CV: < 5%) has been
reported for a similar 40 m test (17).

Perceptual ratings

Readiness to perform (RTP) was measured prior
to off-ice warmup on priming exercise days with
a 5-point Likert scale where players defined their
perceived readiness: far worse than usual, worse
than usual, as usual, better than usual, far better
than usual. To assess a perceptual effect of priming,
after their 30 m skating sprint, players were asked to
rate their perceived performance (RPP) on a similar
5-point Likert scale. A higher result corresponds to
a better feeling.

Statistical Analyses

Within-subjects repeated measures analyses of
variance (ANOVA) with Bonferroni post hoc analysis
were conducted to determine any significant
differences in RSImod, 30 m skating sprint time, 0-10
m skating sprint time, and 20-30 m skating sprint
time between groups with both timing conditions
of the priming exercise intervention (24h-PRE and
1h-PRE). All data were assessed for sphericity using
Mauchly’s Test of Sphericity, and if the assumption
of sphericity was violated the Greenhouse-Geisser
correction was reported. Additionally, Hedge's g
effect sizes (ES) with 95% confidence intervals
(Cl) were calculated with the following criteria to
infer the magnitude of difference in neuromuscular
status and skating sprint performance in both
timing conditions: <0.2 (trivial), 0.2-0.5 (small),
0.5-0.8 (medium), >0.8 (large) (6). Given the small
sample size, normality of data of subjective ratings
was assessed with the Shapiro-Wilk test. Student’s
t-tests were performed on RTP and RPP with both
timings. To assess test-retest reliability, ICC was
calculated for RSImod and 30 m skating sprint
splits. All statistical analyses were conducted using
SPSS version 28.0 (IBM Corp., Armonk, NY) and
statistical significance was set at p < 0.05.

RESULTS

Descriptive data of baseline testing is presented
in Table 2. Test-retest reliability was excellent for
RSImod (ICC: 0.96; CV%: 14.7). For 30 m skating
sprint splits, reliability was excellent for 0-30 m (ICC:
0.91; CV%: 4.3), good for 0-10 m (ICC: 0.75; CV%:
6.2) and good for 20-30 m (ICC: 0.87; CV%: 4.1).
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Table 2. Means + standard deviation of baseline testing
results.

Test Result
IMTP peak force (N) 3626 + 511
IMTP relative peak force (kg/kg) 4.68 + 0.53
Off-ice sprint 15 m (s) 2.36 = 0.09
RSS sled load (kg) 62.4 +8.3
RSS relative sled load (% BM) 78.8+45
CMJ RSImod (m/s) 0.56 + 0.08
Skating sprint 0-30 m (s) 4.09 = 0.18
Skating sprint 0-10 m (s) 1.68 + 0.10
Skating sprint 10-20 m (s) 1.27 £ 0.04
Skating sprint 20-30 m (s) 1.14 £ 0.05

IMTP: isometric mid-thigh pull; RSS: resisted sled sprint;
CMJ: countermovement jump, RSImod: reactive strength
index modified

A repeated measures ANOVA yielded a significant
difference in mean RSImod between groups (n =
12) at baseline, 24h-PRE intervention (24h-INT),
and 24h-PRE control (24h-CON) (F,, = 414, p =
0.03, n? = 0.27). However, post hoc tests identified
a non-significant difference between baseline and
24h-INT (p = 0.06), baseline and 24h-CON (p =
0.09), and between 24h-INT and 24h-CON (p =
1.00). There was a significant difference in mean
RSImod between groups (n = 14) at baseline,
1h-PRE intervention (1h-INT), and 1h-PRE control
(1h-CON) (F, ,=5.59, p = 0.01, n* = 0.30). Post hoc
tests revealed a significant difference only between

baseline and 1h-INT (p = 0.01) with a large ES of
neuromuscular fatigue in 1h-INT (g = 0.89, 95%
Cl = 0.27-1.49). No other significant differences
were found. The means and 95% CI for RSImod
and skating sprint times in the different groups are
presented in Figures 4 and 5.

The comparison of subjective ratings showed no
significant difference in RTP between 24h-INT (3.08
+ 0.49) and 24h-CON (2.69 + 0.63) (mean difference
[MD] = 0.38 = 0.77, 95% CI = -0.08-0.85; #(12) =
1.81, p = 0.10), and between 1h-INT (2.57 + 0.76)
and 1h-CON (2.21 £ 0.80) (MD = 0.36 + 0.84, 95%
Cl = -0.13-0.84; t(13) = 1.59, p = 0.14). Similarly,
no significant difference was found between RPP of
24h-INT (2.46 + 0.52) and 24h-CON (2.62 + 0.51)
(MD = -0.15 + 0.38, 95% CI = -0.38-0.07; {(12) =
-1.48, p = 0.17), and between RPP of 1h-INT (2.36 =
0.84) and 1h-CON (2.36 + 0.74) (MD = 0.00 + 0.96,
95% Cl = -0.55-0.55; #13) = 0.00, p = 1.00).

DISCUSSION

The primary aim of this study was to assess the
objective and perceived priming effect of RSS
performed 24 and 1 h before a 30 m skating sprint.
A second purpose was to determine whether pre-
priming exercise neuromuscular status impacts
the priming effect of RSS. Without considering
neuromuscular status, the results indicate that the
RSS protocol used in this study did not enhance
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Figure 4. Mean and 95% CI of RSImod in all timing conditions. “#” denotes a
significant difference with 1-h baseline. Significance level p < 0.05.
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skating sprint performance and subjective ratings
of perceived performance of elite U20 ice hockey
players when performed 24 or 1 h before a 30 m
skating sprint. Interestingly however, a skating
sprint performance similar to baseline and the
control group was measured 1 h after the RSS
priming intervention, despite participants having a
fatigued neuromuscular status prior to the priming
intervention.

Contrary to the initial hypotheses, the RSS protocol
used in the study did not provide a performance
enhancing objective or subjective priming effect
in either timing condition. Previous research has
highlighted the positive effect of loaded kinematic
specificity in priming exercise interventions to
improve subsequent performance (29). The
specificity factor has been suggested to possibly
help athletes experience a more positive subjective
response to priming exercise (19,29,38). The
current study attempted to elaborate on these
statements, whilst including elements that have
not been researched before. PAPE is the result of
a balance between fatigue and post-activation
potentiation (PAP) resulting from a conditioning
activity and its benefits are typically seen within 20
min of the conditioning activity with a peak after 7-10
min (19,21,39,43,49). The same principles apply to
priming exercise (19). Given the longer recovery
time following priming protocols, slightly greater
volumes of neuromuscular activity may need to be
used in priming interventions compared to PAP

g sprint times in all timing conditions for

protocols, which may result in greater acute fatigue.
Metabolic or neural fatigue due to excessive volume
or resistance could therefore explain the lack of
priming effect of this RSS protocol in both timing
conditions, but more specifically in 1h-PRE, which
would limit the expression of delayed potentiation.

Neuromuscular fatigue 24 h after the current 4x15
m RSS protocol may be excluded as a factor.
In a study by Monahan et al. (31), team sport
athletes completed 12x20 m RSS with a resistance
determined as 23% Vdec. After 24 h, performance
in the 20 m sprint and the CMJ had returned to
baseline level. 24 h after an 8x20 m RSS protocol
with 20-40-60-80% BM, performance tests showed
a return to baseline results in a 10 and 20 m sprint
and a CMJ (1). Furthermore, RPP showed no
difference between intervention and control groups.
Metabolic and neuromuscular fatigue can therefore
be excluded as factors limiting the priming effect of
the current RSS protocol.

As seen in PAPE research, the intensity of RSS
protocols influences the response by the athletes.
After unsuccessfully targeting PAPE by using 3x20
m RSS with 45% BM with varsity sprinters, Thompson
et al. (42) suggested that stronger athletes may
need to perform RSS with heavier loads to achieve
PAPE. In fact, 75% BM has been used successfully
in athletic populations (40,50). The resistance
used in the current study corresponds to this load
and to the intensity required to optimize maximal
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horizontal power. Compared with unresisted
sprinting, which has shown to elicit a priming
effect, RSS is characterized by greater propulsive
mean force and impulse (2), and by an increase in
rate of force development with greater loads (28).
However, better adaptations are obtained when
RSS is combined with unresisted sprint training
(47). Similarly, PAPE is generally greater when
plyometric activity is included in the conditioning
activity (39). RSS combined with unresisted sprints
might therefore provide a priming effect that RSS
alone does not provide.

Limited research exists on the effect of priming
exercise on sprint performance. It has been
suggested that sprint-based priming interventions
would be more effective for subsequent sprint
performance. However, semi-professional rugby
union players had a better priming effect on 40 m
sprint performance 5 h after 3x3 back squat at 80-
90-100% 1RM than after 5x40 m sprints (8). Given
the key requirement in skating sprints to produce
high amounts of horizontal force and power (35) and
the greater force output in lower-body resistance
priming exercises such as the squat, the jump squat
and the CMJ (34) compared to RSS, ice hockey
players may respond better to high force resistance
priming interventions, particularly with a 24 h time
window before competition, when aiming to provide
a priming effect on skating sprint performance.

Based on the second hypothesis, the results of
the current study show that neuromuscular status
may influence the priming effect experienced by
athletes. In 1h-INT, there was no decrease in skating
sprint performance in all splits despite a lower initial
neuromuscular status, indicating a potential priming
effect of a 4x15 m RSS protocol when athletes
experience neuromuscular fatigue. This could be
considered as an improvement in skating sprint
performance relative to predicted performance.
Two principal mechanisms have been proposed
to induce PAP: an increased recruitment of higher
order motor neurons, and the phosphorylation of
myosin regulatory light chains, which increases
calcium sensitivity of actin and myosin (21,43). Both
these effects increase human potential for strength
and speed performance. How PAP impacts PAPE
in human motor performance requires further
understanding, but it has been suggested that
lower muscle activation may be required to increase
muscle torque in fatigued skeletal muscles following
phosphorylation of myosin phosphorylatable light
chains (22), which could explain a better priming
response in fatigued athletes. However, the current

study does not provide enough evidence for such
a statement and future research is needed to
understand the difference in response to PAPE and
delayed potentiation between fatigued and fresh
athletes.

In both timing conditions, skating sprint performance
and perceived performance levels did not decrease
following RSS priming. A training intervention that
has a neutral or positive impact on performance
when performed 24 or 1 h prior to competition
could therefore be used as part of a micro-dosing
strategy, where training frequency is increased, and
volume of each training session is decreased to
minimize short-term fatigue. Such strategies may be
particularly useful for athletes who compete in team
sports that have a long and congested season such
as ice hockey players at professional and elite junior
level. Cuthbert et al. (11) showed that resistance
training frequency does not influence lower-body
maximal strength adaptations in well-trained
athletes after 6-12 weeks when total training volume
is equated. Recent research suggests that RSS
training may be a more effective method to improve
short sprint performance when it is performed with
heavy or very heavy loads, which define loads that
cause >50% Vdec relative to an unloaded sprint and
which correspond approximately to 70-100% BM
(10,26,32,36). Volume of heavy RSS training should
be limited in-season to avoid metabolic fatigue and
muscle damage (1). Given the high metabolic cost
of ice hockey games (45), further metabolic fatigue
through S&C training should be limited, and training
prescription should be adapted to the competition
schedule. A micro-dosing strategy is therefore
warranted for the training of neuromuscular qualities
targeting strength and speed, and the 4x15 m RSS
protocol may be used for this purpose 24 or 1 h
before competition.

In summary, the 4x15 m RSS protocol used in
the current study did not provide a performance
enhancing effect 24 and 1 h after the priming
intervention. Based on the analysis of past
research, it is unlikely that metabolic and neural
fatigue influenced this result. The neuromuscular
or hormonal response to this RSS protocol were
therefore insufficient to provide a priming effect
in the two measured timing conditions. However,
a possible priming effect was measured when
athletes experienced neuromuscular fatigue prior
to the 1h-PRE intervention. Finally, skating sprint
performance did not decrease 24 and 1 h after the
RSS intervention. The current RSS protocol could
therefore be used as part of an in-season micro-
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dosing training strategy.

FUTURE RECOMMENDATIONS

The results of this study suggest that a 4x15 m RSS
priming intervention is not effective at providing a
skating sprint performance enhancement effect 24
and 1 h after the priming intervention in male elite
U20 ice hockey players. Based on these results,
despite kinematic similarity to sprinting, RSS does
not provide a priming strategy superior to resistance
priming, which has been shown to positively
impact lower-body neuromuscular qualities and
subsequent athletic performance. Subjective
ratings of perceived performance did not increase
either following RSS priming, excluding a subjective
priming effect of this RSS protocol. However, a
possible priming effect was observed after one
hour when athletes experience neuromuscular
fatigue before the priming intervention. Finally,
skating sprint performance and ratings of perceived
performance did not decrease 24 and 1 h after RSS
priming. The current RSS protocol may therefore
be used in both tested timing conditions as part
of an in-season micro-dosing strategy of RSS and
possibly to provide a priming effect 1 h before
competition with fatigued athletes.
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