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Abstract  
A prior conditioning resistance exercise can augment subsequent 
performance of the affected muscles due to the effects of post-
activation potentiation (PAP). The non-local muscle fatigue 
literature has illustrated the global neural effects of unilateral 
fatigue. However, no studies have examined the possibility of 
acute non-local performance enhancements. The objective of the 
study was to provide a conditioning stimulus in an attempt to 
potentiate the subsequent jump performance of the affected limb 
and determine if there were performance changes in the contra-
lateral limb. Using a randomized allocation, 14 subjects (6 
females, 8 males) completed three conditions on separate days: 
1) unilateral, dominant leg, Bulgarian split squat protocol with 
testing of the exercised leg, 2) unilateral, dominant leg, Bulgari-
an split squat protocol with testing of the contralateral, non-
exercised leg and 3) control session with testing of the non-
dominant leg. Pre- and post-testing consisted of countermove-
ment (CMJ) and drop jumps (DJ). The exercised leg exhibited 
CMJ height increases of 3.5% (p = 0.008; d = 0.28), 4.0% (p = 
0.011; d = 0.33) and 3.2% (p = 0.013; d = 0.26) at 1, 5, and 10 
min post-intervention respectively. The contralateral CMJ height 
had 2.0% (p = 0.034; d = 0.18), 1.2% (p = 0.2; d = 0.12), and 
2.1% (p = 0.05; d = 0.17) deficits at 1, 5, and 10 min post-
intervention respectively. Similar relative results were found for 
CMJ power. There were no significant interactions for DJ 
measures or control CMJ measures. The findings suggest that 
PAP effects were likely predominant for the exercised leg 
whereas the conditioning exercise provided trivial magnitude 
although statistically significant neural impairments for the 
contralateral limb. 
 
Key words: Cross-education, post-activation potentiation, 
countermovement jump, drop jump. 

 

 
Introduction 

 
Cross-education, which is the occurrence of positive train-
ing adaptations in an untrained limb following training of 
the contralateral limb was first reported by Scripture et al. 
in 1894 (Scripture, 1894). Whereas the cross-education 
literature is extensive and relatively consistent (Helle-
brandt, 1951; Munn et al., 2004; Lee et al., 2007), the 
acute effects of crossover fatigue or non-local muscle 
fatigue (NLMF) lacks such a broad base of literature and 
presents more inconsistent findings (Halperin et al., 
2015). Halperin et al. (2015) in their NLMF review re-
ported that NLMF occurs more consistently with the 
lower rather than the upper body, isometric and cyclical 
fatiguing protocols provide a greater incidence and mag-
nitude of NLMF compared to stretch-shortening cycle 
type activities, and single discrete contractions were less 

likely to present NLMF deficits than repetitive or pro-
longed contractions. Multi-joint global tasks such as bal-
ance also demonstrated mixed results with both no NLMF 
effects (Arora et al., 2015) as well as impairments (Lima 
et al., 2014; Paillard et al., 2010). Thus there is considera-
ble conflict in the NLMF literature and further insight is 
needed. Fatigue measures have not been the only variable 
examined with crossover or non-local type studies. 

Non-local effects have also been reported with 
stretching, with increased range of motion (ROM) of 
contralateral quadriceps following unilateral quadriceps 
stretching (Chaouachi et al., 2015) and enhanced ROM of 
the upper (shoulder flexion) and lower (hip flexion) limbs 
after stretching the lower and upper body respectively 
(Behm et al., 2016). Studies investigating non-local ef-
fects of stretching have reported either no effect (Behm et 
al., 2016; Chaouachi et al., 2015) or impairments (Lima et 
al., 2014; Marchetti et al., 2014) in the force or power 
performance of a non-stretched muscle group. The in-
creased ROM has been attributed to muscle afferents that 
inhibit corticospinal motor pathways (Amann et al., 
2013), diminishing central drive to the working muscle 
and potentially to the non-exercised muscles as well 
(Amann et al., 2013), resulting in a more relaxed non-
local muscle. Hence, publications examining non-local 
muscle effects (fatigue and stretching) have primarily 
focused on the possibility of reduced central drive or 
force and power impairments. However, is it possible for 
non-local muscle transfer effects to provide acute facilita-
tion of muscle performance? 

Prior conditioning exercises with appropriate in-
tensities and volumes can induce post-activation potentia-
tion (PAP). PAP involves both peripheral (muscle) (Sale, 
2002; Sweeney et al., 1993; Szczesna et al., 2002; Tillin 
and Bishop, 2009) and central (neural) (Behm, 2004; 
Sale, 2002; Tillin and Bishop, 2009) mechanisms. Where-
as the PAP muscle component induces myosin light chain 
(MLC) phosphorylation (Sweeney et al., 1993) increasing 
the rate constant for crossbridge attachment (Houston et 
al., 1990), the PAP neural component can facilitate the 
increased recruitment of higher threshold motor units 
(Behm, 2004; Sale, 2002) and reduce transmission failure 
(Tillin and Bishop, 2009). For example, cortical motor-
evoked potential facilitation has been reported following 
short duration (5 s), submaximal intensity contractions 
(50%) of the thenar muscles (Balbi et al., 2002). At the 
spinal level, Gullich and Schmidtbleicher (1996) attribut-
ed the short-term increase in explosive force following a 
few maximal voluntary contractions (MVC) to an im-
proved neuromuscular activation. Prior contractions may 
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provide motoneuron facilitation from both supraspinal 
and afferent input contributing to improved force produc-
tion (Behm, 2004; Behm et al., 2004). Studies examining 
evidence for PAP have only investigated the exercised 
muscle groups (Hodgson et al., 2005; Sale, 2002). It is as 
yet unknown whether a unilateral conditioning exercise 
can induce performance enhancements of the contralateral 
limb. 

Hence the objective of the study was to investigate 
if a unilateral, resistance training type, conditioning exer-
cise session would elicit a non-local (crossover) facilita-
tion of jump performance. It was hypothesized that per-
forming a non-fatiguing single leg squat protocol with the 
dominant leg would result in a transient increase in verti-
cal jump performance in the exercised and contralateral 
non-exercised leg. 
 
Methods 

 
Participants 
Eight male (21.3 ± 1.8 years, 80.4 ± 11.8 kg, 1.77 ± 0.05 
m) and six female university athletes (21.2 ± 0.4 years, 
63.8 ± 3.1 kg, 1.68 ± 0.08 m) volunteered for this study. 
All participants were recruited through convenience sam-
pling, targeting sports that require explosive lower limb 
capabilities (i.e. basketball, volleyball, soccer). The ath-
letes had at least two years of resistance training experi-
ence and were familiar with the exercise equipment used 
during the study. Participants were required to be free of 
injury at the time of the study and have had no prior lower 
limb surgery. They were asked to refrain from training for 
24 hours prior to testing and not indulge in alcohol, nico-
tine or caffeinated drinks at least 3 hours prior to testing. 
All participants were informed of the procedures and risks 
involved in the study, and a written consent was obtained 
before commencing the study. The Health Research Eth-
ics Authority (HREA #16.003) approved the study. 
 
Experimental design 
Using a randomized allocation, participants completed 
three conditions on separate days: 1) unilateral, dominant 
leg, Bulgarian split squat protocol with testing of the 
exercised leg, 2) unilateral, dominant leg, Bulgarian split 
squat protocol with testing of the contralateral, non-
exercised (non-dominant) leg and 3) control session with 
testing of the non-dominant leg. Pre- and post-testing 
consisted of countermovement jump (CMJ) height and 
drop jumps (DJ) with variables including DJ height, con-
tact time and reactive strength index. 
 
Familiarization Session 
The familiarization session involved informing partici-
pants about the procedures, equipment, experimental 
protocols and obtaining consent. Background (i.e. previ-
ous injuries, years of resistance training experience and 
sport involvement) and anthropometric information was 
then collected from each subject. The dominant leg was 
ascertained by determining the leg used to kick a soccer 
ball. The technique and mechanics of a rear foot elevated, 
split squat (Bulgarian split squat) was reviewed. To en-
sure a level of standardization, participants rested their 

non-dominant leg (back foot) on an elevated step. The 
base of their patella determined the height of the step. A 
piece of clear hospital tape was placed on the ground, 
orthogonal to the step platform, to provide a guide for a 
narrow base for each participant. The participant then 
measured three-foot lengths away from the platform to 
standardize the placement of their dominant leg (front 
foot). A second piece of tape was placed on the ground to 
mark this spot. A complete squat was characterized by a 
90o angle at both knee joints in the down phase of the 
squat (Figure 1). Each squat repetition (eccentric and 
concentric phases) was a duration of 5s. Participant 1 
repetition maximum (RM) for this exercise was then 
estimated based on repetitions of submaximal resistance 
(LeSuer 1997). Participants did not perform more than 3 
sets to estimate their 1RM. This predicted 1RM was then 
used to determine their 50%, 70%, and 90% 1RM 
weights.  
 

 

 
 
 

Figure 1. Intervention condition exercise: Down phase of a 
standardized Bulgarian split squat, demonstrating the 90o 
angles at both knee joints. 
 
Interventions 
The three aforementioned sessions (1. unilateral, domi-
nant leg, Bulgarian split squat protocol with testing of the 
exercised leg, 2. unilateral, dominant leg, Bulgarian split 
squat protocol with testing of the contralateral, non-
exercised (non-dominant) leg and 3. control session with 
testing of the non-dominant leg) were performed with at 
least 48 hours of recovery between each session. Partici-
pants began each session with a standardized 5 min aero-
bic warm-up on a cycle ergometer at 1kp and maintaining 
a pace of 60-70 rpm. The subjects then completed the 
unilateral squat protocol intervention, consisting of vari-
ous repetitions of Bulgarian split squats performed with 
the dominant leg. Initially, participants completed 5 se-
quential squats at 50% 1RM, followed by a 3 min rest 
period. The participant then performed 2 sequential squats 
at 70% 1RM, followed by a 3 min rest period. Finally, the 
participant completed 1 squat at 90% 1RM. The higher 
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intensity of the conditioning squats was chosen as more 
strenuous and high muscle activation is required to elicit 
neural potentiation compared to muscular potentiation 
(Hodgson et al. 2005). The 3 min rest periods were pro-
vided to minimize the possible effects of fatigue (Behm 
2004; Behm et al. 2004). The control session involved the 
same aerobic warm-up followed by sitting for a compara-
ble period (8 min) as the experimental intervention time. 
 
Testing measures 
Pre-intervention testing commenced 1 min after the 
warm-up. Testing included two unilateral DJ and two 
CMJ on the leg to be tested in that session. The order of 
the DJ and CMJ testing was randomized. The same tests 
were implemented post-test at 1, 5, and 10 min following 
the final squat in the intervention. With the unilateral 
CMJ, participants were allowed to use arm movements to 
aid coordination, balance, and maintain familiarity and 
consistency with their typical CMJ routine. Unilateral DJ 
was performed akimbo from a standardized 21 cm high 
platform. Participants were instructed to perform each 
jump with explosive intent (i.e. to jump as high and fast 
as possible).  

Jump height and contact time were monitored with 
a force plate (AMTI, Watertown, MA, USA). Data were 
collected at a sampling rate of 2000 Hz. All ground reac-
tion force data were processed using custom-designed 
software (MATLAB 2013a; Visual Basic 6.0). The jump 
performances with the greatest jump height (flight time) 
were used for statistical analysis. Reactive strength indi-
ces (RSI) for DJ were calculated from a ratio (flight time / 
contact time), which gives an indication of neural effi-
ciency (Young et al. 2003; Flanagan et al. 2008). 
 
Statistical analysis 

CMJ and DJ height, DJ contact time, and RSI data were 
analyzed separately with a 2-way analysis of variance (2 x 
4) with repeated measures to determine if there were 
significant main effects for the condition (control, exer-
cised leg, contralateral leg) and testing intervals (pre-
intervention; 1, 5, and 10 min post-intervention.)  Signifi-
cance was set at p ≤ 0.05. If significant main effects were 
found, a Bonferroni post-hoc analysis was performed and 
Cohen’s effect sizes (ES) were calculated. ES were used 
to provide qualitative descriptors of the magnitude of the 
standardized effects using the following criteria: trivial: < 
0.2, small: 0.2 - 0.5, moderate: 0.5 - 0.8, and large: > 0.8 
(Cohen 1988). 
 
Results 
 
All reported percentage changes at 1, 5, and 10 min are in 
comparison to pre-test values. There were no significant 
main effects for DJ contact time, DJ RSI or control CMJ 
Height 

There was a significant (p = 0.003) main effect for 
time for the CMJ height trials. A condition x time interac-
tion indicated that the exercised leg exhibited significant 
but small magnitude jump height increases of 3.5% (p = 
0.008; d = 0.28), 4.0% (p = 0.011; d = 0.33) and 3.2% (p 
= 0.013; d = 0.26) at 1, 5, and 10 min post-intervention 
respectively. On the contrary, the contralateral CMJ had 
trivial magnitude; 2.0% (p = 0.034; d = 0.18), 1.2% (p = 
0.2; d = 0.12), and 2.1% (p = 0.05; d = 0.17) deficits at 1, 
5, and 10 min post-intervention respectively (Figure 2). 
 
CMJ Power 
There was a significant (p = 0.04) main effect for time for 
the CMJ power trials. A condition x time interaction indi-
cated that the exercised leg exhibited trivial to small

 
 

 
 
 

Figure 2. Figure illustrates countermovement jump (CMJ) height (meters) changes with the exercised leg (circles), con-
tralateral leg (triangles) and control (squares) condition at pre-intervention and 1, 5, and 10 min post-intervention. The p 
values indicate significant (p≤0.05) or non-significant differences from pre-intervention results. Vertical bars represent standard deviation. 
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Figure 3. Figure illustrates countermovement jump (CMJ) power (Newtons) changes with the exercised leg (circles), con-
tralateral leg (triangles) and control (squares) condition at pre-intervention and 1, 5, and 10 min post-intervention. The p 
values indicate significant (p≤0.05) or non-significant differences from pre-intervention results. Vertical bars represent standard deviation. 

 
magnitude jump height increases of 4.0% (p = 0.02; d = 
0.36), 0.9% (p = 0.06; d = 0.08) and 1.6% (p = 0.04; d = 
0.15) at 1, 5, and 10 min post-intervention respectively. 
The contralateral CMJ had trivial magnitude; 1.3% (p = 
0.23; d = 0.12), 0.9% (p = 0.09; d = 0.10), and 1.7% (p = 
0.03; d = 0.19) deficits at 1, 5, and 10 min post-
intervention respectively (Figure 3). 
 
DJ 
There was a significant main effect for DJ height with a 
2.8% (p = 0.039; d = 0.21) increase overall (data com-
bined over all conditions and time). 
 
Discussion 
 
The most important findings in the present study were the 
contrasting effects of the unilateral Bulgarian split squat 
on the exercised and contralateral non-exercised leg. The 
prior conditioning squat exercise increased the CMJ 
height of the exercised leg but provoked statistically sig-
nificant CMJ height impairments in the contralateral leg. 
The results illustrate how PAP and voluntary force dec-
rements can occur concurrently (Behm et al., 2004). The 
ability to produce or sustain forces can be viewed as a 
balance between fatigue-induced impairments and neu-
romuscular strategies to augment performance (Behm, 
2004).  

The augmentation of CMJ height is not consistent 
in the literature. CMJ height increases have been reported 
following sets of 3RM (Esformes et al., 2013; Kilduff et 
al., 2007) and 5RM (Boullosa et al., 2013; McCann et al., 
2010; Mitchell et al., 2011; Young et al., 1998) squats. 
Lowery et al. (2012) used resistance trained individuals 
and reported no PAP effect with 5 repetitions of 56% 
1RM squats but did find CMJ facilitation with 4 repeti-
tions of 70% 1RM and 3 repetitions of 93% 1RM squats 
from 4-8 minutes post-conditioning stimulus. However, 
CMJ deficits were experienced when tested 1 min after 

the squats. Two sets of 5 repetitions of either 25-35% 
1RM or 45-65% 1RM squats both improved CMJ per-
formance (3.5%) of athletes 3 min after the intervention 
(Sotiropoulos et al., 2010). Two repetitions each of 20, 
40, 60, 80 and 90% of 1RM squats stimulated a 2.4% 
increase in CMJ height at 5 min post-conditioning stimu-
lus in physically active men (Gourgoulis et al., 2003). 
Although recreationally active individuals did not show 
jump squat increases following 5 sets of 90% 1RM 
squats, athletes in sports requiring explosive strength did 
experience improvements (Chiu et al., 2003). Similarly, 
the present study also used university athletes from explo-
sive sports. Fletcher (2013) incorporated a conditioning 
squat protocol somewhat similar to the present study 
using 3 repetitions at 30% and 70% 1RM, as well as 2 
repetitions at 90% 1RM with collegiate athletes and found 
8.7-10.4% increases in CMJ, DJ and squat jump height, 4 
minutes after the squat protocol. The 3-4% increases in 
CMJ height following 5 repetitions of 50% 1RM, 3 repe-
titions of 70% 1RM and 1 repetition of 90% 1 RM squats 
utilized in the present study was lower than the findings 
of Fletcher (2013) but similar to others (Gourgoulis et al., 
2003; Sotiropoulos et al. 2010). A factor contributing to 
the small magnitude CMJ height increases and lack of 
change with DJ measures in the present study could be the 
increased coordination and balance challenges associated 
with performing a unilateral jump. 

On the contrary CMJ increases with a mixed group 
of young adult athletes and recreationally active individu-
als did not occur following 3 squat repetitions at 70% 
1RM, however large variations were reported with some 
individuals experiencing substantial improvements 
(Witmer et al., 2010). Hanson et al. (2007) attributed the 
lack of jump augmentation with their resistance-trained 
subjects to an insufficient squat conditioning stimulus 
(either 8 repetitions at 40% 1RM or 4 repetitions at 80% 
1RM). Recreationally active subjects did not display CMJ 
height increases following separate sessions of 2, 3, 4, or 
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5 squat repetitions of 85% 1RM (Khamoui et al., 2009). 
CMJ height of university volleyball players was not im-
proved two minutes after either 3 squat repetitions of 90% 
1RM or 12 repetitions using 37% 1RM (Moir et al., 
2009). The lack of CMJ improvements in these studies 
might be attributed to a number of factors including sub-
jects who were not accustomed to actions involving ex-
plosive strength, insufficient conditioning exercise work 
volume or testing too soon after the conditioning exercise. 
A number of studies have illustrated deficits when the 
testing was soon after the conditioning stimulus (i.e. 15s: 
(Kilduff et al., 2007) followed by increases when the 
testing was conducted later (i.e. 12 min (Kilduff et al., 
2007). Since fatigue and PAP have differing time courses 
(Behm, 2004) an early testing period may be more prone 
to exhibit the effects of fatigue rather than PAP. However 
in the present study, statistically significant CMJ height 
increases were evident from 1-10 minutes after the inter-
vention with the conditioned leg. Figure 2 illustrates that 
the standard deviations for CMJ height results were not 
excessive representing only 11% of the means. The use of 
participants (athletes) who had at least two years of re-
sistance training experience probably contributed to the 
lower variance and increased the probability of achieving 
significance with this population. 

An appropriate conditioning stimulus may improve 
subsequent performance by eliciting PAP. A primary 
mechanism for PAP involves myosin light chain (MLC) 
phosphorylation (Sweeney et al. 1993). MLC phosphory-
lation induces an increase in calcium sensitivity of the 
thin actin filament regulated ATPase activity (Szczesna et 
al., 2002), increasing the rate constant for crossbridge 
attachment (Houston et al., 1990). The phosphorylation of 
the MLC also potentiates contractions by altering the 
myosin head structure by moving it away from the thick 
myosin filament backbone and moving closer to the actin 
filament (Tillin and Bishop, 2009). Hence with explosive 
movements such as the CMJ, such physiological respons-
es at the level of the muscle would contribute to an en-
hanced rate of force development and power. CMJ power 
measures followed the same trend as the CMJ height 
measures (Figures 2 and 3) 

An additional component would be the possible 
increase in muscle temperature. Increased muscle temper-
ature has been documented to increase instantaneous 
power output (4% / Celcius increase) (Bergh and Ekblom, 
1979) and maximal sprint cycling power output (2-10% / 
Celcius increase) (Sargent, 1987). These performance 
increases are likely attributed to increased muscle temper-
ature-related increases in ATP turnover rate (Gray et al., 
2006), positive shifts in the force velocity curve (deRuiter 
et al. 2000), increased enzymatic cell reactions and nerve 
conduction velocity (Bishop, 2003). Since the contrala-
teral leg was inactive it could not have benefited from a 
conditioning exercise-induced increase in muscle temper-
ature. However, the contralateral leg was pre-tested after a 
5 min cycle warm-up and not tested again for 8 minutes 
(duration of intervention). It could be possible that the 
contralateral leg was warmed for the pre-tests and cooled 
appreciably for the post-intervention tests, contributing to 
the deficits. However, the influence of increased muscle 

temperature on the exercised leg might be limited as it can 
take 15 minutes of an active warm-up to increase muscle 
temperature 30 Celcius (Bishop, 2003) and muscle tem-
perature only reaches equilibrium after 10-20 minutes of 
exercise (Saltin et al., 1968). In the present study, the 
intervention was approximately 8 minutes in duration 
with two; 3 minute rest periods between sets and thus may 
not have provided a sufficient duration to adequately 
increase muscle temperature.  

Potentiating effects can also occur at the level of 
the central nervous system. Appropriate conditioning 
stimuli can elevate excitation potentials across synaptic 
junctions at the spinal cord contributing to the increased 
recruitment of higher threshold (fast twitch) motor units 
(Tillin and Bishop, 2009). Synaptic transmission failures 
commonly occur acting as a neurotransmitter activation 
reserve (Tillin and Bishop, 2009). However, prior con-
tractions can reduce this transmission failure by increas-
ing the quantity and efficacy of neurotransmitter release, 
or a reduction in axonal branch-point failure along the 
afferent fibres (Tillin and Bishop, 2009). Hence both 
peripheral (muscle) and central (neural) PAP mechanisms 
can contribute to improving the development of explosive 
force. 

The trivial magnitude effect sizes but statistically 
significant decreases in the contralateral CMJ height re-
veals which mechanism was most predominant with the 
improvement of the exercised leg CMJ height. Prior re-
search has demonstrated the global or non-local neural 
effects on fatigue (Aboodarda et al. 2015a; 2015b; 2015c; 
Halperin et al., 2014a; 2014b; 2015), pain (Aboodarda et 
al., 2015d), flexibility (Behm et al., 2016), and balance 
(Arora et al., 2015; Paillard et al. 2010). The lack of CMJ 
height augmentation with the contralateral limb highlights 
the lack of a PAP neural component, emphasizing MLC 
phosphorylation and possibly increased muscle tempera-
ture as the primary mechanisms contributing to the exer-
cised leg CMJ height increase. Furthermore the statistical-
ly significant decrease in contralateral CMJ height sug-
gests the possibility of central nervous system fatigue that 
was compensated by PAP with the exercised leg. Both 
Aboodarda et al. (2015b) and Sambaher et al. (2016) 
reported diminished cortical excitability of the non-
exercised limb after fatiguing contractions of the contrala-
teral limb. Furthermore spinal excitability of a non-
exercised limb has also been decreased after fatiguing 
contractions of the contralateral limb (Aboodarda et al., 
2015a). Although the present conditioning exercise was 
similar to prior potentiating protocols (Chiu et al., 2003; 
Gourgoulis et al., 2003; Fletcher, 2013), it was considered 
to have a relatively low volume of work and sufficient 
rest periods for an athletic population; however, the inten-
sity of the intervention may have contributed to neural 
fatigue. 

DJ measures were not affected by the intervention 
in the present study. It is possible that possible PAP ef-
fects may have been masked by the increased difficulty of 
maintaining balance and coordination upon landing and 
taking off on one leg. A further consideration is that the 
squat repetitions were performed at a 5s cadence (slow 
and controlled), whereas each DJ involved a rapid and 
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explosive stretch-shortening cycle (SSC) type contraction. 
The rapid SSC of the DJ increases muscle spindle reflex 
activity with high motor unit firing frequencies (Behm, 
1993; 1995; Behm and Sale, 1993). This training specific-
ity discordance (Behm et al., 1993) between the slow SSC 
intervention and the rapid SSC DJ testing may have con-
tributed to the small and trivial magnitude changes of the 
exercised and contralateral limbs respectively. 

 
Conclusion 
 
External manifestations of movement are an intricate 
interplay of internal facilitatory and inhibitory influences 
(Behm, 2004). Whether we can optimize or augment a 
performance is a balance between fatiguing and PAP 
factors (Behm, 2004; Behm et al., 2004). The increased 
CMJ height of the exercised leg contrasting with the trivi-
al magnitude but statistically significant decrease of the 
contralateral leg illustrates these competing influences. In 
the present study, it is proposed that myosin phosphoryla-
tion of the exercised leg played a more predominant role 
than PAP neural influences. However neither component 
was directly measured. Another possible mediating factor 
could be changes in muscle temperature with the condi-
tioning exercise (exercised leg) versus cooling effects of 
the control period with the inactive contralateral leg. Indi-
viduals who are competing or training must optimize 
training volumes, intensities and rest periods to induce 
PAP in the target muscles while being cognizant of the 
possible transfer of dissimilar effects to non-local muscle 
groups. 
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Key points 
 
• Post-activation potentiation of unilateral CMJ 

height was achieved following 5 sequential squats 
at 50% 1RM, 2 squats at 70% 1RM, 1 squat at 90% 
1RM with 3 min rest periods. 

• The conditioning exercises did not elicit significant 
drop jump improvements, likely due to balance 
challenges. 

• In contrast to the potentiation of the affected leg, 
there were statistically significant impairments of 
contralateral CMJ height suggesting the co-
existence of post-activation potentiation (affected 
limb) and crossover neural fatigue.  
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