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Abstract 27 

Aim: (i) to compare the effects of two different low-volume resistance priming sessions, 28 

where the external load is modified on neuromuscular performance after 6 hours of rest; 29 

and (ii) to identify the effects on psychological readiness in participants with resistance 30 

training experience. Methods: Eleven participants (Body mass: 77.0±8.9 kg; Body 31 

height: 1.76±0.08 m; Half squat repetition maximum: 139.8±22.4 kg) performed the 32 

priming session under three experimental conditions in a randomized and cross-over 33 

design during the morning. The control (CON) condition: no resistance training, “optimal 34 

load” (OL) condition: two half-squat sets with a velocity loss of around 20% were 35 

performed with the “optimal load”, and 80% of repetition maximum (80% RM) 36 

condition: 2 half-squat sets with a velocity loss of around 20% were performed with the 37 

80% RM. Countermovement jump (CMJ), mean power with OL (MPOL) and 80% RM 38 

(MP80RM), and mean velocity with OL (MVOL) and 80% RM (MV80RM) were assessed six 39 

hours after the intervention. Subjective readiness was also recorded prior to resistance 40 

training and evaluation. Significance was set at p<0.05. Results: CMJ was higher after 41 

the 80% RM intervention than CON (p<0.001; Δ=6.5% [3.4-9.5]). MPOL and MVOL 42 

seemed to be unaffected by both morning sessions. Higher MP80RM (p=0.044; Δ=9.7% 43 

[4.0-15.6]; d=0.24[0.10-0.37]) and MV80RM (p=0.004; Δ=8.1% [3.2-13.3]; d=0.32[0.13-44 

0.52]) after 80% RM than after CON were observed. No effect was observed on 45 

psychological readiness. Conclusions: 80% RM priming session increased CMJ height 46 

and the capacity to generate power and velocity under a high-load condition without any 47 

effect on psychological readiness. 48 

 49 

Keywords: velocity-based training, squat, precompetition, readiness, power.  50 
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INTRODUCTION 51 

One of the main goals of strength and conditioning coaches is to manage different strength 52 

training and recovery strategies in order to optimize force and power production during 53 

competitive actions, such as jumping, sprinting or changing direction1. The importance 54 

of optimal load (i.e., the external load that maximizes power production) and strength 55 

oriented prescription strategies in resistance training have previously been investigated in 56 

the long term2,3. However, the available research has also observed an increase in 57 

different performance outcomes after a priming session4. This type of session is defined 58 

as being carried out in the hours prior to a competition with the aim of acutely maximizing 59 

performance5. Some investigations suggested that a low-volume priming resistance 60 

training intervention may enhance sport performance when implemented 2 to 48 hours 61 

before4,6–8. Specifically, this delayed potentiation was observed for different performance 62 

markers, such as the countermovement jump (CMJ) height, 3 repetition maximum (RM) 63 

bench press, 3RM back squat9, height in drop jump (DJ) 8, reactive strength index (RSI) 64 

and rate of force development (RFD) in the leg press 10 after different priming exercises 65 

performed up to 48h beforehand.  66 

While the benefits of performing a priming session have been documented4,8, the 67 

underlying mechanisms have not yet been clarified6. Different resistance training 68 

influences the α- amylase11, creatine kinase, ammonia and growth hormone 69 

concentrations12. Moreover, other authors suggested that improved kinematic outcomes 70 

may be produced due to higher motor unit activation8, improved neural peripheral 71 

excitability13, higher muscle temperature and/or variations after a resistance session in 72 

the circadian cycle hormone decline9. Previously, a link between athlete readiness and 73 

testosterone and cortisol concentrations have been suggested in athletic populations11. 74 

These two biomarkers follow a circadian rhythmicity which may be altered by a priming 75 
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exercise 4,9 and this, in turn, may change the athlete’s readiness state and performance 76 

outcomes. In fact, only one investigation has observed the psychological and hormonal 77 

responses together after a priming exercise, and it revealed a favorable psycho-78 

physiological context, but some performance markers were diminished11. 79 

However, several factors may influence the recovery patterns (i.e. training volume, rest 80 

time between sets and repetitions and external load) and therefore, the acute responses to 81 

a priming resistance training session6. Additionally, the level of effort prescribed (defined 82 

as the % of velocity loss in subsequent repetitions according to the fastest repetition) can 83 

be a determining factor due to its implication for the time-course of recovery after 84 

resistance training14. While moderate and high loads increased different performance 85 

outcomes 15 it is relevant to consider the effect of external loads against total volume and 86 

different levels of effort 16. Higher training volumes with high levels of effort 16 and high 87 

external loads 13,17 need more time for recovery (i.e., up to two days) which would prevent 88 

the potential of a priming session. However, low-volume priming resistance training 89 

sessions with low to moderate loads involving lower-limb exercises (30-65% 1RM) 90 

increased vertical jump height up to 48 hours later10,13. Cook et al.,9 demonstrated that a 91 

higher training volume (3 x 50% 3RM; 3 x 80% 3RM; 3 x 90% 3RM and 3 x 100% 3RM 92 

bench press and back squat) also increased CMJ peak power output, 3RM bench press 93 

and 3RM back squat 6 hours after completion.  Nevertheless, when velocity-based 94 

training is used as a priming session the effects on neuromuscular performance remain 95 

unclear. Different set configurations of the bench press exercises using external loads 96 

from 40 to 80% 1RM and velocity drops of 10 and 30% suggest increases in bench press 97 

throw performance up to 12 minutes after the end of the session18,19. In contrast, when 98 

lower-limb neuromuscular performance is evaluated after more time to rest (6-48h), 16 no 99 

significant increases over baseline squat movement velocity with a moderate load (about 100 
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1m/s) and CMJ were observed after two 80% 1RM resistance training sets with different 101 

levels of effort (i.e., leading to failure vs. doing half of the possible repetitions). The low 102 

effort training recovered movement velocity and CMJ in 6 hours while the high effort 103 

training needed more than 24h to recover the baseline values. Similarly, 3 sets of 70% 104 

1RM half squat with around 20% of velocity loss increased the velocity against the load 105 

that elicited 1m/s  by 1.3% without an increase in CMJ height after 6 hours rest14.  106 

Despite this research background, the effects of a resistance-based priming exercise on 107 

neuromuscular and psychological performance outcomes remain unclear due to the 108 

differences in the prescribed exercise typology, training volume, level of effort  4,9 and 109 

different neuromuscular recovery patterns after a low or a high load between training 110 

sessions 13,17. Therefore, the main aim of this study was to compare the effects of two 111 

different low-volume resistance priming sessions, where the external load is modified, on 112 

neuromuscular performance; and secondly, to identify the effects on psychological 113 

readiness after 6 hours in healthy active participants with resistance training experience. 114 

The hypotheses of this study predict that a morning squat-based priming session may 115 

enhance neuromuscular performance and psychological readiness 6 hours after the end of 116 

the session.  117 

 118 

METHODS  119 

Participants 120 

Eleven participants, ten men and one woman, were recruited for this study (Mean±SD: 121 

Body mass: 77.0±8.9 kg; Body height: 1.76±0.08 m; Body mass index (BMI): 24.9±1.8; 122 

Age: 24.6±4.1 years; Half squat repetition maximum: 139.8±22.4 kg; Half squat optimal 123 

load: 60.9±5.8 %1RM). Participants were informed about the experimental procedures 124 

and the possible risks and benefits associated with their participation. Additionally, they 125 
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signed the written informed consent to participate in this research. The study and 126 

informed consent procedures were approved by the Camilo José Cela Ethics Committee 127 

in accordance with the latest version of the Declaration of Helsinki. 128 

 129 

Experimental Design 130 

The participants visited the laboratory on five different occasions throughout a 10-day 131 

period. Two familiarization and three experimental (control, optimal load and 80% RM) 132 

trials were performed. Experimental conditions were completed in a randomized cross-133 

over design separated by 48 hours. In order to evaluate the effects of delayed potentiation 134 

on performance, experimental training interventions were carried out in the morning 135 

followed by around 6 hours of rest. After this period, 3 evaluations of CMJ, mean velocity 136 

with the optimal load (MVOL), mean velocity with the 80% RM (MV80RM), mean power 137 

with the optimal load (MPOL) and mean power with the 80% RM (MP80RM) during the 138 

half-squat were assessed. A readiness questionnaire was also collected before priming 139 

resistance training (a.m.) and before evaluation (p.m.). Participants were required to 140 

refrain from physical activity, to replicate sleep patterns and eating habits 48 hours prior 141 

to the start of the research and during the 10-day research period. Caffeine ingestion and 142 

nutritional supplementation were also avoided from the week before familiarization and 143 

during the research period. 144 

 145 

Familiarization sessions 146 

During the first session, participants signed the informed consent. Their 1RM and optimal 147 

load (OL) were determined on a Smith Machine (Technogym, Barcelona, Spain) using a 148 

rotatory encoder20. OL was defined as the load that maximized power production in a 7-149 

load incremental test (i.e., 30, 40, 50, 60, 70, 80, and 90% 1RM). The determination of 150 
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the load that maximized power output was carried out without the combination of the 151 

encoder with the force platform. Each participant performed 2 repetitions with each load. 152 

The mean value was used as power output. To facilitate accessibility, this session was 153 

held in the morning. Prior to 1RM and OL determination, participants performed a 154 

standardized warm-up which consisted of 5 minutes cycling on a cycle ergometer with a 155 

rate of perceived effort (RPE) of 5/10, followed by 3 minutes of hip and ankle mobility. 156 

Then, ten bodyweight squats and two approximation sets of 6 and 4 repetitions with 30 157 

and 40 kg were performed12. This warm-up routine was the same during the whole study. 158 

During the second session, participants visited the laboratory in the afternoon (14:00 – 159 

16:00 p.m. This time was consistent throughout the experimental conditions) to carry out 160 

the p.m. assessment. The objectives of this second familiarization session were to 161 

minimize the learning effect during evaluation and to obtain data for reliability analysis. 162 

In addition, due to the influence of circadian rhythmicity on force-velocity relationship21, 163 

OL and 80% RM loads were reevaluated. 164 

 165 

Experimental conditions 166 

Subjective readiness was assessed using an adaptation of the Short Recovery Stress Scale 167 

(SRSS)11 between 08:00 and 10:00 a.m. Physical performance capability (PPC), mental 168 

performance capability (MPC), activation balance (AB) and overall stress (OS), were 169 

assessed using a seven-point scale from 0 (not at all) to 6 (extreme). Three different 170 

conditions were implemented throughout the study (Table 1): a control condition (CON), 171 

where no exercise was performed, and two experimental conditions: optimal load (OL) 172 

and 80% RM (80% RM). For the OL intervention, 2 sets with a velocity loss of around 173 

20% regarding best repetition of half-squat were performed with the optimal load. For 174 

the 80% RM intervention, 2 sets with a velocity loss of around 20% regarding best 175 
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repetition of half-squat were performed with 80% RM load. This velocity loss threshold 176 

was selected because greater losses of velocity lead to an increase in biochemical markers 177 

of fatigue12. Descriptive characteristics of the priming interventions are shown in Table 178 

1. When priming exercises were performed, the RPE was measured using the Borg CR-179 

10 Scale22.  180 

 181 

**Table 1 about here** 182 

 183 

Testing and measurements 184 

Participants rested for six hours following the end of the priming session. During this 185 

time frame they were requested to avoid any physical exertion and to replicate caloric 186 

ingestion. Neuromuscular performance assessment started between 14:00-16:00 p.m. As 187 

load influences the force-power-velocity relationship, the neuromuscular performance 188 

against low, medium and high loads was evaluated to provide information about the 189 

possible changes along the whole profile23. CMJ height was selected as a low-force-high-190 

velocity performance marker 24, power and velocity (about 1m/s) with OL were selected 191 

as a moderate-force-moderate-velocity marker, and power and velocity with 80% RM 192 

were used as a high-force-low-velocity performance marker25.  193 

 194 

Low load measurements 195 

All of the participants performed three maximal CMJ attempts (separated by 1 minute) 196 

with arms akimbo 9. Subjects were requested to maintain their hands on their hips during 197 

the jump. Knee flexion was not allowed during the flight phase. If any of these parameters 198 

were not followed, the trial was repeated. All the attempts were performed on a portable 199 

force platform (Type 92866AA, Kistler, Germany). Jump height was calculated using the 200 
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instantaneous velocity and displacement of the  center of gravity, which was derived from 201 

the vertical component of the ground reaction force and the participant’s body mass 202 

(Countermovement Jump Height = (Take off velocity2) / (2 x gravity)) using a previously 203 

published Excel (2013; Microsoft Corporation, Albuquerque, NM) spreadsheet26. 204 

 205 

Moderate and high load measurements 206 

Following CMJ assessment, participants performed three different repetitions with OL 207 

and 80% RM. Two minutes of passive rest were allocated between attempts. Mean 208 

velocity and mean power were measured in the concentric phase of the movement using 209 

a rotatory encoder (Isocontrol, EV-Pro, Spain) with a frequency of 500 Hz. The complete 210 

range of motion (ROM) consisted of lowering the body by bending the knees to a 90º 211 

angle until touching a bench, in addition ROM was controlled through vertical 212 

displacement of the barbell in cm with visual instant feedback. The bench height was 213 

modified for every participant. Execution technique and verbal encouragement were 214 

standardized and monitored by 2 experienced researchers for greater safety of the 215 

participants and reliability of the experimental conditions. Participants were requested to 216 

perform the eccentric phase in a controlled manner and to displace the bar in the 217 

concentric phase with the maximal intended velocity. Jumping was not allowed. The 218 

mean of the three attempts were used for statistical analyses. 219 

 220 

Statistical Analysis 221 

Statistical significance tests were carried out using IBM SPSS Statistics for Macintosh, 222 

Version 26.0 (IBM Corp., Armonk, NY, U.S.) Sample size was estimated using free 223 

software (G*Power v3.1). Sample size estimation revealed that 8 participants were 224 

sufficient for a within-factors repeated measures ANOVA assuming a partial eta-squared 225 
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(η2) of 0.573 for CMJ as reported in previous research 4, with a Pearson correlation of 226 

0.94 (data obtained during familiarization) and values of 5% and 1% for type I and type 227 

II errors, respectively.  Data reported during familiarization were normally distributed as 228 

determined by the Shapiro-Wilk test of normality (p>0.05 for all variables). Additionally, 229 

the variance and sphericity assumptions were checked with the Levene and Mauchly tests. 230 

Intraclass Correlation Coefficient (ICC), Pearson’s Correlation r, Standard Error of the 231 

Measurement (SEM) and minimum detectable change (MDC) at 90% confidence interval 232 

(90%CI)27 were calculated using an Excel (2013; Microsoft Corporation, Albuquerque, 233 

NM) spreadsheet28. ICC values were analyzed based on the following criteria: poor 234 

reliability, <0.5; moderate reliability, 0.5-0.75; good reliability, 0.75- 0.90; and excellent 235 

reliability, >0.90 29. The interpretation for Pearson’s r values were large: greater than 0.5, 236 

moderate: between 0.5-0.3, small: between 0.3-0.1, and trivial: smaller than 0.1. The 237 

overall acceptable value for this study was 0.90 30. In order to identify the effects of the 238 

priming interventions on single time-point data (neuromuscular outcomes and % of 239 

change) a repeated measures ANOVA was performed. For two-time point data 240 

(psychological readiness) a two-way (3x2) repeated measures ANOVA (within 241 

participants: intervention x time) was used.  Partial eta-squared (ηp2) values (classified as 242 

follows: small: 0.01, medium: 0.06 and large: 0.14 31) were calculated and Bonferroni’s  243 

post-hoc test was used to check pairwise comparisons. Additionally, estimated 244 

magnitudes (Cohen’s d [CI 90%]) were calculated between pairs. These estimated 245 

magnitudes were classified in standardized units as follows: ≤0.2 trivial, ≥0.2-0.6 small, 246 

≥0.6-1.2 moderate, ≥1.2-2.0 large, and ≥2 very large 32. Results are expressed as mean ± 247 

standard deviation (SD). The significance level was set at p<0.05. 248 

 249 

RESULTS 250 
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Within-subject reliability analysis showed that all outcomes presented a high ICC and 251 

Pearson’s correlation coefficient: CMJ (ICC=0.95[0.83-0.98]; r=0.94[0.79-0.98]; SEM = 252 

1.3 cm; MDC = 3.06 cm), MPOL (ICC=0.94[0.81-0.98]; r=0.93[0.79-0.98]; SEM =  35.6 253 

W; MDC = 82.79 W), MVOL (ICC=0.95[0.82-0.99]; r=0.95[0.81-0.99]; SEM =  0.04 m/s; 254 

MDC = 0.09 m/s), MP80RM (ICC=0.99[0.98-1.00]; r=0.99[0.97-1.00]; SEM =  38.7 W; 255 

MDC = 89.92 W) and MV80RM (ICC=0.95[0.84-0.98]; r=0.94[0.74-0.98]; SEM =  256 

0.03m/s; MDC = 0.06 m/s). 257 

 258 

Results from one-way ANOVA showed a main effect of the priming session on CMJ 259 

height (F2,20=11.58; p<0.001; ηp2=0.537). 80% RM priming session increased CMJ height 260 

compared to CON (p=0.006; Δ=6.5% [3.4-9.5]; d=0.35[0.19-0.51]) (see Table 2). As 261 

depicted in Figure 1, the percentage of change in CMJ was greater after the 80% RM 262 

intervention than CON (p<0.001) and OL (p=0.030), with no differences between the last 263 

two groups (p=0.228). 264 

 265 

**Table 2 about here** 266 

 267 

 268 

**Figure 1 about here** 269 

 270 

No main effect of the intervention was observed on MPOL (F1,20=2.55; p=0.132; 271 

ηp2=0.203) or MVOL (F2,20=2.87; p=0.080; ηp2=0.223) (see Table 2). Similarly, the 272 

percentage of change analysis did not show significant differences in mean power 273 

(F2,20=2.31; p=0.125; ηp2=0.188) or mean velocity (F2,20=2.57; p=0.102; ηp2=0.204) (see 274 

Figure 2). 275 
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 276 

**Figure 2 about here** 277 

 278 

There was a main effect of the intervention in MV80RM (F2,20=4.18; p=0.030; ηp2=0.295). 279 

After the 80% RM priming session, MV80RM (p=0.004; Δ=8.1% [3.2-13.3]; d=0.32[0.13-280 

0.52]) and MP80RM (p=0.044; Δ=9.7% [4.0-15.6]; d=0.24[0.10-0.37]) were higher than in 281 

the CON protocol. Besides, the OL priming session did not increase MP80RM (p=1.00; 282 

Δ=3.7% [-3.4-11.3]; d=0.09 [-0.09-0.28] or MV80RM (p=1.00; Δ=1.6% [-4.2-7.7]; d=0.06 283 

[-0.18-0.31] compared to CON. In addition, a main effect was observed in the percentage 284 

of change of MP80RM (F2,20=4.30; p=0.028; ηp2=0.301) and MV80RM (F2,20=4.98; p=0.018; 285 

ηp2=0.332) (see Figure 2). After the 80% RM priming session the change in MP80RM 286 

(p=0.025) and MV80RM (p=0.020) were higher than in the CON. No significant differences 287 

were identified in the percentage of change between OL and CON (p>0.05).  288 

 289 

For the readiness assessment, there was only a time-effect on Activation Balance 290 

(F1,9=12.69; p=0.006; ηp2=0.585), which was higher on p.m. (p=0.006), without any effect 291 

of the intervention or the interaction on any other psychological variable (p>0.05). 292 

 293 

DISCUSSION 294 

This study aimed to compare the effects of two different low-volume resistance priming 295 

sessions on neuromuscular performance and psychological readiness after 6 hours of rest. 296 

As was argued, the available research is still unclear about the possible effects of a 297 

resistance-based priming exercise on neuromuscular and psychological performance 298 

outcomes 4,9,11. In fact, the results of the current study showed increases in CMJ height 299 

with the 80% RM training intervention, displaying a different inter-individual response 300 
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among participants. The development of power and velocity with the optimal load seemed 301 

to be unaffected by any of the morning priming sessions performed. Alternatively,  mean 302 

power and velocity with the 80% RM showed that only the priming training with 80% 303 

RM improved their outcomes, suggesting that the increases in neuromuscular 304 

performance may be specific to the load trained during a.m.33. However, despite the 305 

specificity of the OL condition, squat mean velocity and power output with the optimal 306 

load did not show significant increases after 6 hours of rest. The OL group performed 307 

more repetitions than 80%1RM with a lower external load (Table 1). This set 308 

configuration may require longer recovery times to return to baseline performance than a 309 

high-load low-volume set when performed near to failure34. However, velocity drops 310 

about 20% in comparison to the best repetition suggests that upper and lower limb 311 

neuromuscular fatigue is minimized even at the end of the training session12. Therefore, 312 

it seems that non-ballistically back squat priming session with optimal load (60.9±5.8 313 

%1RM) is not a sufficient stimulus to improve performance after 6 hours of rest.  314 

Resistance training produces immediate changes in neural peripheral excitability that are 315 

accompanied by a decrease in force production, which is not totally recovered after 316 

several hours35. This increase in fatigue, has meant that resistance training sessions have 317 

been avoided5 in the hours prior to a competition, as sport performance could be impaired. 318 

For this reason, since lower training volumes may follow a shorter time-course of fatigue 319 

34, recovery and supercompensation35, several investigations have aimed to identify if 320 

different training set configurations may acutely improve different markers of sport 321 

performance. 4,7–11. Our results from the priming session with the OL showed a non-322 

statistically significant increase in CMJ height (Table 2) compared to CON, but 45% 323 

(5/11) of the participants increased their CMJ height more than the SEM (1.3 cm). 324 

Nevertheless, when we compared the effect of different priming interventions, with low-325 
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to moderate loads, we could observe different responses to low-force high-velocity 326 

markers10,14. Pareja-Blanco et al., 14 did not observe increases in vertical jump after 6 to 327 

48 hours following different half-squat set configurations, whereas ballistic training (5 328 

sets x 4 repetitions with 40% 1RM in the jump squat exercise) increased CMJ height 329 

(Δ=5.1±1.0%; Δ=+2.1 cm, 95%CI: 1.3-3.0 cm, p=0.0001, d=0.48) and RSI 330 

(Δ=10.7±2.1%; Δ=+0.18 m-s-1, 95%CI: 0.12-0.24 m-s-1, p=0.0003, d=0.42) after 24 331 

hours of rest 10. This higher potentiation after a ballistic exercise may be explained by the 332 

larger neural drive and longer portions of positive acceleration phase associated with this 333 

type of movements, which may lead to an increase in muscle activation36 and force output 334 

37. This notion is also supported by previous research that showed a higher post-activation 335 

potentiation effect on squat jump height after a ballistic intervention than a non-ballistic 336 

and control conditions 38. 337 

On the other hand, our 80% RM priming session enhanced CMJ height (Δ=6.5% [3.4-338 

9.5]; d=0.35 [0.19-0.51]), mean velocity with the 80% RM (Δ=8.1% [3.2-13.3]; d=0.32 339 

[0.13-0.52]) and mean power with the 80% RM (Δ=9.7%[4.0-15.6]; d=0.24[0.10-0.37]) 340 

after 6 hours of rest (Figure 2). Similar recovery patterns were observed on knee extensor 341 

voluntary isometric contraction (MVIC) after only 6 hours of rest following maximum 342 

strength (5x3RM) oriented resistance sessions35,39. Furthermore, a supercompensation 343 

effect on biceps brachii MVIC (Δ=5.6%; d= 0.89; 95% CI [0.36, 1.16]) was observed 344 

following the maximum strength training in the biceps curl exercise39. Similar results 345 

were observed by Cook et al.9 which showed a primer effect on back squat 3RM 346 

(95%CI=4-8kg) and maximum power in CMJ (95%CI=110-182W). In this case, the 347 

potentiation effects were accompanied by an attenuation of the circadian decrease in 348 

salivary testosterone concentration (95%CI=12.9-30.4 pg ml-1) in comparison to a control 349 

group. However, this morning training consisted of 12 sets of increasing loads up to 3RM 350 
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of bench press and back squat carried out 6 h prior to competition, which was a much 351 

higher training load than ours.  Thus, it seems that higher training volumes of heavy 352 

weight resistance training, that attenuate the circadian decline in the testosterone 353 

concentration, could be another strategy to induce a delayed potentiation in performance 354 

outcomes. Additionally, some authors have attempted to associate athletes' readiness 355 

levels with changes in testosterone concentration after resistance training, however their 356 

relationship remains unclear15. In fact, our results suggest an increase in performance 357 

without any change in readiness levels after a priming protocol with high load, low 358 

volume and low level of effort As previously shown, there is a moderate to strong 359 

relationship between maximum bar power output in the half squat and different 360 

performance markers, such as squat jump, CMJ height and 5-60m sprint time in track & 361 

field, bobsled, rugby and soccer athletes 40. However, no research has directly measured 362 

the changes in power output with the optimal or high load after a priming session. Just a 363 

few studies have examined the time-course of bar mean propulsive velocity against 364 

different loads 12,14. These studies consistently observed that the mean propulsive velocity 365 

displayed at moderate loads (around 1 m/s) and at high loads (75%1RM) returned to 366 

baseline performance levels after 6 hours of recovery following different training sets far 367 

from muscle failure. However, no increases in mean propulsive velocity were observed. 368 

In contrast, our data show that both MV80RM and MP80RM increased by 8.1% [3.2-13.3] 369 

and 9.7% [4.0-15.] respectively, after the 80% 1RM protocol. This specificity can be 370 

explained by the fact that force and velocity adaptations along the whole profile are 371 

independent of each other23. We therefore hypothesize that there could be a transient 372 

increase in force or velocity capacities at high loads which translates into greater power 373 

outputs. 374 
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The current study has some limitations that need to be addressed in future studies. Firstly, 375 

the lack of neurophysiological and hormonal variables limits the understanding of the 376 

observed enhancing performance effects. Secondly, only a single rest period was 377 

investigated which limits the understanding of the time-course recovery and delayed 378 

potentiation at different time points. Additionally, participants performed different 379 

numbers of repetitions due to the nature of the velocity loss-based training which 380 

complicates the identification of the load effect as the two interventions do not have the 381 

same training volume.  382 

Although priming sessions has not been commonly used on the day of competition, our 383 

data revealed that low volume training, particularly at 80% RM loads, appears to be an 384 

appropriate stimulus for improving CMJ performance and mean velocity and power at 385 

high loads without affecting the psychological readiness of the participants. However, 386 

different individual responses were observed after the different priming sessions. Finally, 387 

and despite the statistically significant differences observed between groups, it is 388 

necessary to interpret with caution the results of the CMJ, power and velocity against the 389 

80% 1RM. We cannot categorically conclude that the observed changes are only 390 

produced by the priming session since the calculated minimum detectable change is 391 

greater than the observed differences in the mean. 392 

From a practical perspective our results present an opportunity to increase performance 393 

in sports where power is developed at low and high loads when the competition is carried 394 

out in the afternoon, allowing a resistance session 6 hours prior to competition-time. 395 

Practitioners could prescribe a high-load, low-volume and low level of effort squat-based 396 

priming session during the morning if they look for increased vertical jump and high-load 397 

squat performance in the afternoon. 398 

 399 
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Table 1. Descriptive characteristics of training interventions 

  OL  80% RM 

   Mean SD  Mean SD 

Load that maximizes power output 

(%RM) 
 60.9 5.8  - - 

Reps Set 1  10.4 4.1  4.4 1.5 

Reps Set 2  8.9 3.3  4.7 1.6 

TL (AU)  2111.0 617.0  1352.0 658.0 

Fastest Velocity Set 1 (m/s)  0.61 0.10  0.46 0.08 

Slowest Velocity Set 1 (m/s)   0.49 0.11  0.35 0.06 

Velocity Loss Set 1 (%)  20.6 4.8  25.2 6.1 

Fastest Velocity Set 2(m/s)  0.61 0.10  0.45 0.10 

Slowest Velocity Set 2(m/s)  0.48 0.09  0.34 0.08 

Velocity Loss Set 2 (%)  22.3 3.5  24.3 4.9 

RPE   7.1 1.8   7.9 2.2 

       

Reps=Repetitions performed in each set; TL=Training Load (sets x reps x RPE), Velocity 

Loss=Mean percent loss in velocity from the fastest to the slowest repetition in each set; 

RPE=Rating of Perceived Exertion 
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Table 2. Mechanical values after the different priming resistance sessions. 

  CON  OL  80% RM 

   Mean SD  Mean SD p vs 
CON 

 Mean SD p vs 
CON 

p vs 
OL 

CMJ (cm)  33.0 5.3  33.8 5.0 0.102  35.0 4.4 0.006*  0.062 

MP OL (W)  636.4 146.8  677.8 199.7 0.316  660.4 154.2 0.075 1.000 

MV OL (m/s)  0.61 0.08  0.64 0.11 0.293  0.63 0.09 0.058 1.000 

MP 80%RM (W)  569.6 182.0  590.6 197.6 1.000  618.1 180.1 0.044*  0.436 

MV 80%RM (m/s)   0.44 0.09   0.44 0.09 1.000   0.47 0.09 0.040*  0.061 

             

CMJ=Countermovement jump height; MP =Mean Power; MV=Mean Velocity; OL=Optimal 
load. 

 

* Differences with CON (p<0.05)        
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Figure 1. Individual (lines) and mean (bar) values of percentage of change in CMJ height 533 

after different priming protocols.  534 
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Figure 2. Individual (lines) and mean (bar) percentage of change of Mean Velocity and 535 

Mean Power with the OL and 80% RM after priming sessions. 536 


