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Abstract 
Body mass (BM) can be used to prescribe loads for some weight-
lifting derivatives, as an alternative to the one-repetition maxi-
mum (1RM). However, the effectiveness of this method has not 
been investigated in weightlifting overhead pressing derivatives. 
The primary aim of the study was to investigate the effect of loads 
determined with percentages of 1RM and BM on kinetic and kin-
ematic characteristics in the behind-neck push jerk (BNPJ). Six-
teen recreational male athletes were recruited and performed 3 
repetitions of the BNPJ from 40% to 80% of their 1RM and BM, 
respectively. Two force plates were used to collect kinematic 
(peak velocity, mean velocity, phase time) and kinetic variables 
(peak force, mean force, peak power, mean power, and impulse) 
in the concentric phase. A two-way repeated measures analysis of 
variance assessed the interaction and the main effect (approaches 
and intensities) on the dependent variables. The level of signifi-
cance was set at p ≤ 0.05. No significant interactions existed be-
tween the approaches and intensities in all variables. The main 
effect approach was not significant in all the kinematic variables, 
but significant intensity main effects were found. Significant ap-
proach and intensity main effects were found in all kinetic varia-
bles. All kinetic variables were greater in the 1RM-based ap-
proach compared to the BM-based approach. BM can serve as a 
practical alternative to 1RM for load prescription in the BNPJ 
when targeting kinematic characteristics. However, 1RM-based 
loading may be more suitable for maximizing kinetic outputs.  
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Introduction  
 
Weightlifting exercises (e.g., snatch and clean and jerk) 
and their derivatives (WLD)  include a range of exercises 
of catching, pulling and overhead pressing (Suchomel et 
al., 2015b; 2025; Soriano et al., 2019). These exercises are 
commonly implemented in a wide range of sport popula-
tions because of the biomechanical similarities during the 
lifting movements to generic athletic movements that re-
quire rapid triple extension of the hip, knees and ankle 
joints, while concurrently being able to produce high levels 
of force and power (Stone et al., 2006). Weightlifting over-
head pressing derivatives (WOPD), including variations 
from the split jerk such as push jerk and push press, share 
similar movement patterns and lifting strategies involving 
the dip and thrust phases that mimic the countermovement 
and propulsion phases of the jump (Lake et al., 2014; So-
riano et al., 2021). The ranges of motion in these exercises 
are similar to many sporting actions and may allow a wide 

range of athletic populations, that are not weightlifters, to 
train rapid acceleration of the triple extension movement 
with moderate to heavy loads (Winter et al., 2016). There-
fore, athletes may achieve higher mechanical outputs ex-
ceeding those obtained during traditional resistance exer-
cises (Garhammer, 1993; Stone et al., 2006; Kilduff et al., 
2007).  

The behind-neck push jerk (BNPJ), a variation per-
formed with the barbell positioned on the upper trapezius, 
has been proposed to increase concentric power output 
(Flores et al., 2017; Soriano et al., 2019). This is achieved 
by minimizing horizontal constraints on the upward trajec-
tory of the barbell, thereby facilitating more efficient force 
application (Flores et al., 2017; Soriano et al., 2019). As 
training adaptations result from the applied stimulus, in-
vestigating the link between external load and mechanical 
output is critical for informed training prescription (Hori et 
al., 2005; Cormie et al., 2011a; 2011b). The fact that dif-
ferent loads generate distinct mechanical stimuli under-
scores the need to understand load-specific characteristics 
for effective program design (Soriano et al., 2015; 2017; 
Suchomel et al., 2017; 2018). A recent study investigated 
the kinetic and kinematic characteristics of the push jerk 
and its variations, finding higher kinetic and kinematic out-
puts in heavier loads (Soriano et al., 2024a). Despite this, 
research examining the impact of varying load prescription 
methods on BNPJ is lacking. 

Traditionally, load prescriptions for WLD have 
been determined based on a relative percentage of the one-
repetition maximum test (1RM) for that exercise (Su-
chomel et al., 2015a, 2017; Comfort and McMahon, 2015; 
Comfort et al., 2023). Although effective, employing the 
1RM test as an assessment for training prescription may be 
impractical with novice lifters or large sets of athletes (Lo-
turco et al., 2016). Hence the use of body mass percentage 
(BM%) to prescribe loads for WLD has been proposed as 
an alternative method (Lopes dos Santos et al., 2021; Lopes 
Dos Santos et al., 2022). While this approach is criticized 
because it fails to account for the individual differences in 
relative strength and technical skill (Comfort et al., 2023), 
using the BM% method may be considered practical where 
1RM testing is inefficient, such as with novice populations 
who lack the technical proficiency for frequent testing 
(Niewiadomski et al., 2008). It has yet to be discussed 
whether the BM-based approach will lead to different me-
chanical outputs than the 1RM-based approach in the 
BNPJ.  

Body mass is an important factor in weightlifting as  
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it is a sport of weight categories, while research also sug-
gests that BM is positively associated with 1RM in the 
snatch and clean (Stone et al., 2005; Soriano et al., 2022). 
However, for novice lifters, this relationship may be af-
fected by their developing technical skill and relative 
strength. It remains unclear how load prescriptions based 
on 1RM versus BM may affect BNPJ performance. This 
study, therefore, aimed to compare system mass kinematics 
(peak velocity [PV], mean velocity [MV], time and body-
mass normalized kinetics (peak force [PF], mean force 
[MF], peak power [PP], mean power [MP] and impulse) 
during the BNPJ based on the relative percentage of the 
participants’ 1RM and BM. A secondary aim was to ex-
plore the potential influence of BM on 1RM BNPJ in this 
population with novice experience on this exercise. We hy-
pothesized that kinetic variables would differ significantly 
between the 1RM- and BM-based loading methods, while 
kinematic variables would not. Additionally, we hypothe-
sized that BM would be correlated with 1RM in the BNPJ. 
 
Methods 
 
Experimental approach to the problem 
A cross-sectional, repeated measures study design was 
used to compare kinematic and kinetic variables at several 
intensities based on percentages of 1RM BNPJ and BM. 
The study involved two experimental sessions with a min-
imum of 48 hours in between. In the first session, each par-
ticipant completed an anthropometry measurement and 
were tested for 1RM BNPJ. In the second session, the par-
ticipants performed load profiling tests in the BNPJ at rel-
ative intensities equivalent of 40%, 50%, 60%, 70%, and 
80% of their 1RM BNPJ and BM. In the 1RM-based test-
ing, participants executed the BNPJ at relative intensities 
based on the pre-determined 1RM test, while in the BM-
based testing, relative percentages were determined by the 
BM of the day as load reference.  
 
Participants 
An a-priori power analysis, conducted using G*Power with 
an alpha of 0.05 and desired power of 0.80 for a repeated-
measures ANOVA, indicated that a sample size exceeding 
10 would be sufficient to detect a medium effect (f = 0.5). 
(Kang, 2021). Sixteen recreational male athletes (Age: 
28.9 ± 4.3 years; height: 173 ± 6.0 cm; body mass: 80.7 ± 
12.8 kg; relative 1RM BNPJ: 1.2 ± 0.2 kg/kg), including 
amateur team sport athletes and weightlifters, were re-
cruited for this study. Participants had over 2 years of re-
sistance training experience but were novices in the BNPJ 
exercise. Participants who had experienced musculoskele-
tal injuries or disorders in the previous 6 months were ex-
cluded from the study. All participants were instructed to 
avoid any strenuous physical activity in the 48-hour lead-
ing into each experimental testing. Participants used their 
preferred weightlifting accessories (e.g., shoes, belts, 
sleeves) consistently throughout all testing sessions. Writ-
ten informed consent was obtained from each of the partic-
ipants before study participation. This study was approved 
by the Institutional Review Board (IRB) of Fu Jen Catholic 
University (approval code: C110125). 
 

Procedures 
One-Repetition Maximum Test. Participants performed the 
1RM test for BNPJ following the protocol defined and 
modified by Soriano et al. (2021). Technical aspects re-
quired to assess the BNPJ during the 1RM and load profil-
ing tests are defined as follows: The participants started 
with the barbell resting on the upper trapezius and held the 
barbell with a self-selected grip (Waller et al., 2009). The 
participants then performed the dip phase of the exercise 
by performing a countermovement to a self-selected depth. 
Upon reaching the bottom of the countermovement, the 
participants performed the thrust phase of the exercise by 
rapidly extending their lower extremities and projecting the 
barbell overhead. After extending their lower extremities, 
the participants bent their knees to drop under the barbell 
and to catch it overhead. In the catch position, the shoulders 
remained fully flexed and elbows were at full extension, 
with knees flexed in a quarter-squat position. The partici-
pants were required to demonstrate approximately 1 sec-
ond of control with the barbell in the catching position and 
stand up with knees extended to complete the lift  whilst 
maintaining the barbell overhead (Waller et al., 2009; So-
riano et al., 2021). Unacceptable lifts included: Projecting 
the barbell upward through the propulsion phase without 
bending knees to catch the barbell overhead, dropping un-
der the barbell without locked elbows, or the inability to 
maintain the catching position over 1 second in the descent 
phase.  

Participants first completed a standardized warm-up 
which consisted of upper-and lower-body dynamic stretch-
ing and continued with the exercise-specific warm-up after 
a 5-minute rest. The exercise-specific warm up included 
performing 1 set of 5 repetitions of a 1/4 squat, 1/2 squat, 
and BNPJ with an Olympic free weight barbell (Ohio 
Power Bar, Rogue Fitness, USA). Subsequently, partici-
pants performed two warm-up sets of loaded BNPJ before 
the official 1RM test. They first performed the BNPJ for 1 
set of 5 repetitions between 50-60% of the maximal per-
ceived effort which was followed by 1 set of 3 repetitions 
between 70-85% perceived effort with a 5-minute rest in 
between. Another 5-minute rest was given before the test 
commenced. In the 1RM testing, participants started from 
a near-maximal load of 95% of the maximal perceived ef-
fort. Each successful attempt was followed by a 2.5–5% 
increment of the load with a 5-minute rest in between, until 
the 1RM was reached (Soriano et al., 2021). Participants 
were instructed to reach their maximal weight within 5 tri-
als. All trials were visually monitored by certified strength 
and conditioning personnel and video-recorded at the same 
time to identify mistrials. 

Load Profiling Test. This session was separated 
from the 1RM testing by at least 48 hours. Prior to testing, 
each participant had their BM recorded, then completed the 
same standardized warm-up as in the previous session. The 
load profiling test of 2 different approaches utilized a re-
peated measures design. To minimize fatigue, the approach 
with the heavier absolute load was performed first. If the 
calculated load for the 1RM-based approach was greater 
than the BM-based approach, participants completed the 
1RM-based approach first, progressing from 40%, 50%, 
60%, 70%, to 80% of 1RM BNPJ. Conversely, if the load 



Prescription for behind-neck push jerk

 
 

 

628 

in the BM-based approach was greater, participants began 
with the BM-based approach, progressing from the equiv-
alent relative loads in percentage of BM. A 15-minute rest 
period separated the two approaches. After the warm-up, 
participants completed 1 set of 3 consecutive repetitions of 
the BNPJ at each of the relative load including 40%, 50%, 
60%, 70% and 80% of 1RM BNPJ, with a 5-minute rest 
provided between each intensity. After 15 minutes, the 
same order of testing and the same resting time were re-
peated for the BM-based approach. The selected load range 
of 40-80% 1RM was chosen to assess mechanical output 
across a range of loads typically prescribed to develop both 
the force and velocity components of the force-velocity 
curve (Comfort et al., 2023). As recommended by Su-
chomel et al. (2015a), the loads in both load profile testing 
sessions were performed in a progressive order to replicate 
a typical resistance training session. All trials were visually 
monitored by certified strength and conditioning personnel 
and video-recorded at the same time to identify mistrials. 

Data collection and processing. Two force plates 
(9260AA, Kistler., Winterthur, Switzerland) were used to 
collect kinetic data in the load profile testing (Soriano et 
al., 2024b). The participants performed the lifts while 
keeping both feet standing on forces plate of the corre-
sponding side. The force plates were interfaced to an ana-
log-to-digital converter (5695B, Kistler., Winterthur, Swit-
zerland) to transmit data. Vertical ground reaction force 
(VGRF) was collected at 1,000 Hz. Subsequent analysis of 
the VGRF data was done using a custom-designed Mi-
crosoft Excel spreadsheet (version 2016, Microsoft Inc., 
Redmond, WA, USA). The acceleration of the system cen-
ter of mass (COM) was obtained by subtracting the system 
weight (barbell plus body weight averaged over a one-sec-
ond period of weighting phase) from VGRF and then di-
viding this by system mass on a sample-by-sample basis. 
This acceleration data was then integrated using the trape-
zoidal rule to calculate the velocity-time and displacement-
time data. Power was calculated by displacing system mass 
resulting as the product of the force and velocity of the 
COM derived from the force plates as recommended in the           

literature (Soriano et al., 2019, 2023; Suchomel et al., 
2025). All force-time variables were analyzed in propul-
sive phases (Soriano et al., 2024b), which was deemed to 
have started when velocity transitioned from negative to 
positive and finished at the instance of propulsion peak ve-
locity (Figure 1). The threshold for the onset of movement 
was defined as the point at which the VGRF was reduced 
by a threshold equal to 5 times the standard deviations of 
the system weight during the period of quiet standing (So-
riano et al., 2024b). Peak force (PF) refers to the maximum 
vertical ground reaction force (VGRF) recorded during the 
propulsive phase. Mean force (MF) indicates the average 
VGRF observed during the propulsive phase. Peak velocity 
(PV) represents the maximum COM velocity achieved dur-
ing the propulsive phase. Mean velocity (MV) is calculated 
by dividing the sum of COM-displacement in the propul-
sive phase. Peak power (PP) signifies the maximum power 
output attained during the propulsive phase. Mean power 
(MP) represents the average power output during the pro-
pulsive phase. Impulse (IMP) is defined as the force ex-
erted multiplied by the time taken to produce it during the 
propulsive phase. Time is the duration of the propulsive 
phase, which is the time interval between zero velocity and 
concentric peak velocity.  
 
Statistical analysis 
All data are reported as the mean ± SD. For each variable, 
the mean output of the three trials was taken forward for 
statistical analysis. A two-way mixed effect model intra-
class correlation coefficients (ICCs) and coefficients of 
variation (CV) were used to determine the reliability of the 
dependent variables. Minimal acceptable reliability and 
variability were determined with an ICC ≥ 0.70 and a CV 
of ≤ 10% (Turner et al., 2015). A series of 2 (approach) × 
5 (intensity) two-way repeated measures analysis of vari-
ance (ANOVA) was used to compare interaction and the 
main effect differences of the selected variables at the var-
ious intensities (40%, 50%, 60%, 70% and 80%) based on 
1RM and BM. Post hoc analyses were performed using 
Bonferroni correction. 

 
 

 
 

Figure 1. Representative (A) force- and velocity-time curves, and (B) force- and power-time curves for the behind-the-neck 
push jerk performed at 80% of 1RM. The figure illustrates the propulsive phase, the period from zero velocity to peak velocity, where all kinetic 
and kinematic variables were calculated. Impulse (IMP), shown as the shaded area, is the integral of the force-time curve during this phase. 
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Table 1. Post-Hoc comparisons of approaches within each percentage intensity. Main effect and interaction of 2 approaches x 5 intensities on kinetic and kinematic variables. 

Variable 
40% 50% 60% 70% 80% 

1RM BM g 1RM BM g 1RM BM g 1RM BM g 1RM BM g 
PF 

(N/kg) 
31.13±3.83 29.80±4.00 

*0.55 
[0.03,1.07] 

33.49±4.20 31.68±4.12
*0.93 

[0.39,1.47] 
35.46±4.67 33.39±3.95 

*1.14  
[0.59,1.69] 

36.79± 
4.68 

34.73±3.95
*0.86  

[0.33,1.39] 
38.07±4.70 36.07±3.93 

*0.76  
[0.24,1.28] 

MF 
(N/kg) 

26.66±2.60 25.22±2.54 
*0.86 

[0.33,1.39] 
28.78±2.89 26.99±2.61

*1.11 
[0.56,1.66] 

30.67±3.32 28.72±2.48 
*1.24  

[0.68,1.80] 
32.21±3.4

7 
30.09±2.67

*0.99  
[0.45,1.53] 

33.64±3.66 31.47±2.70 
*0.92  

[0.38,1.46] 
PV 

(m/s) 
1.46±0.22 1.40±0.23 

0.38  
[-0.13,0.89] 

1.49±0.19 1.45±0.21 
0.38  

[-0.13,0.89]
1.53±0.17 1.51±0.17 

0.28  
[-0.23,0.79]

1.56±0.16 1.53±0.18 
0.35  

[-0.16,0.86]
1.58±0.14 1.57±0.16 

0.22  
[-0.29,0.73] 

MV 
(m/s) 

0.86±0.14 0.83±0.14 
0.4  

[-0.11,0.91] 
0.87±0.12 0.85±0.13 

0.27  
[-0.24,0.78]

0.88±0.11 0.87±0.10 
0.3  

[-0.21,0.81]
0.88±0.10 0.88±0.12 

0.19  
[-0.32,0.70]

0.89±0.09 0.89±0.10 
0.07  

[-0.44,0.58] 
PP 

(W/kg) 
32.69±6.52 29.26±5.86 

*0.88 
[0.35,1.41] 

35.63±6.46 32.56±6.55
*0.7  

[0.18,1.22] 
39.42±6.48 36.29±5.23 

*0.85  
[0.32,1.38] 

42.46±6.2
0 

39.07±5.80
*0.86  

[0.33,1.39] 
45.40±6.06 42.06±5.40 

*0.87  
[0.34,1.40] 

MP 
(W/kg) 

21.74±4.61 19.56±3.93 
*0.98 

[0.44,1.52] 
23.38±4.47 21.57±4.47

*0.69  
[0.17,1.21] 

25.58±4.68 23.65±3.78 
*1.03  

[0.49,1.57] 
27.11±4.5

6 
25.13±4.45

*0.83  
[0.30,1.36] 

28.72±4.52 26.73±4.27 
*0.8  

[0.28,1.32] 
Imp 

(Nꞏs/kg) 
2.12±0.31 1.91±0.30 

*0.89 
[0.36,1.42] 

2.32±0.31 2.12±0.33 
*0.76  

[0.24,1.28] 
2.57±0.31 2.37±0.26 

*0.79  
[0.27,1.31] 

2.81±0.30 2.57±0.29 
*0.88  

[0.35,1.41] 
3.05±0.30 2.78±0.26 

*0.94  
[0.40,1.48] 

Time 
(s) 

0.17±0.03 0.16±0.04 
0.24  

[-0.27,0.75] 
0.18±0.03 0.17±0.03 

0.36  
[-0.15,0.87]

0.19±0.03 0.18±0.04 
0.18  

[-0.33,0.69]
0.20±0.04 0.19±0.04 

0.39  
[-0.12,0.90]

0.21±0.04 0.20±0.04 
0.43  

[-0.08,0.94] 
1RM = 1 repetition maximum; BM = body mass; g = Hedge’s g; PF = relative concentric peak force; MF = relative concentric mean force; PP = relative concentric peak power; MP = relative concentric mean power; PV = 
concentric peak velocity; MV = concentric mean velocity; Imp = relative concentric impulse; Time = propulsive phase time. * Significant difference between approaches (p < 0.05). 

 
The criterion level for significance was defined by p ≤ 0.05. Effect sizes for post-hoc com-
parisons were calculated using Hedge's g to adjust for the small sample size. The magni-
tude of difference was interpreted as follows: 0.2 represented a small effect, 0.5 a medium 
effect, and 0.8 a large effect. Pearson product-moment correlation coefficient (R) and co-
efficient of determination (R2) were calculated to identify the relationship between the 
participants’ 1RM and BM. The strength of the correlation was interpreted with absolute 
values of R from 0.00–0.10 considered negligible; 0.10–0.39, weak; 0.40–0.69, moderate; 
0.70–0.89, strong; and 0.90–1.00, very strong (Schober et al., 2018). All statistical anal-
yses were conducted with SPSS 20.0 (IBM, New York, NY, USA).  
 
Results 
 

All 1RM- and BM-based variables demonstrated acceptable absolute and relative reliabil-
ity values, with all confidence intervals (CIs) reported at the 95% level. For 1RM, ICCs 
ranged from 0.757 (0.539-0.895) to 0.978 (0.950-0.991), and CVs ranged from 1.47% 
(1.09–2.27%) to 7.04% (5.20–10.89%). For BM, ICCs ranged from 0.849 (0.706-0.922)  

to 0.968 (0.934-0.987), and CVs ranged from 1.39% (1.03–2.15%) to 6.31% (4.66–
9.76%). The average 1RM was 96.8 ± 16.5 kg, with a relative 1RM of 1.2 ± 0.2 kg/kg of 
bodyweight. 

No significant interactions existed between the approaches and intensities for all 
the selected variables. There were no significant approach main effects for PV (p = 0.96), 
MV (p = 0.11) or Time (p = 0.12). Significant approach main effects were found for PF, 
MF, PP, MP and IMP (all p < 0.001). Significant intensity main effects were found for PF, 
MF, PV, MV, PP, MP, IMP and Time (all p < 0.001). 

Post-hoc comparisons, as detailed in Table 1 and Figure 2, revealed that the 1RM 
approach resulted in significantly higher values across all intensities for PF, MF, PP, MP, 
and IMP compared to the BM approach. Moderate to large effects were observed for PF 
(g = 0.55 to 1.14), MF (g = 0.86 to 1.24), PP (g = 0.85 to 1.03), MP (g = 0.69 to 1.03), and 
IMP (g = 0.79 to 0.94). Trivial to small effect sizes were observed for PV, MV and Time 
(g = 0.07 to 0.43). 

A moderate correlation was observed between BNPJ 1RM and participants’ BM 
(R2 = 0.29 [0.01-0.66], R = 0.54 [0.05-0.81], p = 0.032) (Figure 3). 
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Figure 2. Effects of approach and intensity on kinetics and kinematics. Data are presented as mean ± SD. Compared to the BM ap-
proach, the 1RM approach resulted in significantly higher PF, MF, PP, MP, and IMP (p < 0.05, presented with * in the figure). 
 

 

 
 

 
 

Figure 3. Correlation between the participants’ 1RM BNPJ 
and BM. 1RM = 1 repetition maximum; BNPJ = behind-neck push jerk; 
BM = body mass; * Moderate correlation was observed. 

 
Discussion 

 
This study aimed to compare the effects of two load deter-
mination methods, the traditional 1RM approach and the 
novel BM approach, on the kinematics and kinetics of the 
BNPJ. Our hypothesis was supported by the findings that 
kinetic variables (PF, MF, PP, MP, and IMP) differ signif-
icantly between 1RM-based approach and the BM-based 

approach. On the other hand, kinematic variables (PV, MV, 
and Time) did not differ significantly between the two 
loading approaches. While both methods may yield similar 
kinematic profiles, the 1RM-based approach results in 
greater force, power, and impulse output during the BNPJ. 
Additionally, a moderate correlation was observed be-
tween 1RM and BM. Therefore, 1RM-based prescriptions 
are recommended to maximize force and power output in 
the BNPJ. While the BM-based approach offers a conven-
ient alternative, practitioners must consider its production 
of suboptimal kinetic outputs and that individual differ-
ences in relative strength will significantly impact the train-
ing outcomes. 

This study provides novel insights into the effects 
of different load determination methods on BNPJ perfor-
mance. Our results demonstrated significantly greater PF, 
MF, PP, MP, and impulse values with the 1RM-based ap-
proach compared to the BM-based approach. This aligns 
with previous findings of higher kinetic outputs in higher 
loads in WOPDs (Lake et al., 2014; Flores et al., 2017; So-
riano et al., 2024a). The greater external loads used in the 
1RM-based method, where the average 1RM was 1.2 ± 0.2 
times body mass in our participants, likely contributed to 
this finding. Furthermore, heavier loads in the BNPJ tend 
to be associated with distinct movement strategies, such as 
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increased dip depth and longer contraction times, which 
may contribute to higher kinetic values. The efficacy of the 
BM-based approach is likely dependent on the lifter's train-
ing status. In skilled lifters, high relative strength makes 
body mass a poor predictor of performance. In contrast, 
this factor is less developed in novice athletes, which may 
explain the moderate correlation found in our sample. This 
suggests the BM method can be a practical, though subop-
timal, tool for prescribing loads for this novice population. 
For athletes seeking to optimize strength and power gains, 
the 1RM-based approach may be more advantageous (Ka-
wamori and Haff, 2004).  

Although previous studies have investigated BM-
based load that maximizes kinetic and kinematic variables 
in other WLDs, including pulling and catching derivatives 
(Soriano et al., 2019; Lopes dos Santos et al., 2021; Lopes 
Dos Santos et al., 2022), these studies did not directly com-
pare BM- and 1RM-based approaches. This study is the 
first to investigate the differences of mechanical output be-
tween the two approaches. Our findings suggest that the 
BM-based method may prescribe lighter loads, therefore 
not a complete substitute for 1RM when training for maxi-
mal force and power output in the BNPJ. Future research 
should investigate whether these two prescription ap-
proaches produce different mechanical outputs as well in 
various other WLDs. Additionally, as this study only in-
vestigates acute outputs, future investigations should ex-
plore the long-term effects of both approaches on various 
training adaptations, such as strength, hypertrophy or 
power. Finally, as the current findings are specific to a pop-
ulation with novice weightlifting experience, future re-
search should compare these prescription methods in ath-
letes with higher relative strength, where the relationship 
between BM and 1RM may differ. 

The 1RM- and BM-based load setting approaches 
resulted in no significant differences in kinematic variables 
(PV, MV and Time; p > .05). This result is consistent with 
recent investigations into WLDs like the push jerk, push 
press, and split jerk, finding COM velocity to maintain rel-
ative stable across loads (Soriano et al., 2024a; Suchomel 
et al., 2025). This may contrast with the typical load-veloc-
ity relationship observed in traditional resistance training 
exercises, where velocity tends to decrease as load in-
creases (Banyard et al., 2018). Notably, our kinematic anal-
yses focused on COM velocity, which in WLD may not 
follow the typical load-velocity relationship (Suchomel et 
al., 2025). Although 1RM- and BM-based load setting ap-
proaches produced comparable COM velocities, the 1RM-
based approach produced higher kinetic outputs at the same 
time. Consequently, while the BM-based method can serve 
as an alternative prescription method, it may be suboptimal 
for developing qualities such as force or power. 

The use of an individual's BM as an alternative to 
the 1RM test for load determination in WLDs arose from a 
practical need to simplify the prescription process espe-
cially in untrained or novel lifters (Lopes dos Santos et al., 
2021). However, the relationship between the participant’s 
1RM BNPJ and their BM was not identified in previous 
studies (Soriano et al., 2019; Lopes dos Santos et al., 2021). 
A moderate correlation was observed, indicating a poten-
tial association between BM and maximum BNPJ             

performance in this population. This is in agreement with            
previous studies, supporting that BM is a contributing fac-
tor in weightlifting performance (Stone et al., 2005; So-
riano et al., 2022). However, our data also showed that BM 
can only explain approximately 29% of the variance in 
1RM BNPJ performance. It is crucial to recognize that lift-
ing performance for BNPJ, and most WLDs in general, is 
largely affected by technical skill, coordination, and rela-
tive strength as well (Suchomel et al., 2017; Soriano et al., 
2019). Therefore, these factors ought to be taken into con-
sideration when prescribing loads using an individual’s 
BM as reference. 

The findings of this study should be considered 
alongside a few limitations. First, although BM% prescrip-
tions are sensitive to daily body mass fluctuations, any 
practical change in barbell load is limited by the minimum 
available loading increment (e.g., 1 kg).  Long-term moni-
toring of BM is therefore recommended for precise pre-
scription (Vargas et al., 2019). Furthermore, our participant 
sample comprised recreational athletes with novice experi-
ence in the BNPJ. The present results may not be directly 
applicable to other populations, such as skilled weightlift-
ers with high relative strength. Relative strength can have 
a significant impact on the effectiveness of the BM ap-
proach. This factor, which varies considerably between in-
dividuals, should be considered when using BM percent-
ages to determine loads. Greater relative strength may al-
low an individual to perform WOPD exercises with higher 
loads using 1RM percentages rather than BM percentages, 
while someone with lower relative strength may not. It is 
recommended that future research could investigate 
whether BM could be used to prescribe intensity for popu-
lations with different relative strengths. Additionally, di-
rect comparisons between the current study's findings and 
previous research may be limited. This is primarily at-
tributed to methodological discrepancies, particularly in 
data normalization. While this study normalized kinetic 
variables to the participants' body mass to minimize inter-
sample variability, some weightlifting studies did not em-
ploy this approach (Flores et al., 2017).  
 
Conclusion 
 
In populations with novice BNPJ experience, the 1RM and 
BM-based load determination approaches should not be 
used interchangeably as we found the 1RM-based ap-
proach may produce higher kinetic outputs than the BM-
based approach. On the other hand, the two approaches 
may produce similar kinematic characteristics. Coaches 
and athletes can use these findings to inform them of their 
training strategies. When incorporating the BNPJ into 
strength and conditioning programs, the choice between 
1RM- and BM-based loading should be guided by the de-
sired training adaptation. For maximizing force and power 
output, 1RM-based loading is recommended. BM-based 
approach may offer a more convenient alternative; how-
ever, practitioners should be aware of the limitations of us-
ing BM as a load prescription method as differences in rel-
ative strength may significantly impact how individuals re-
spond to specific training loads. 
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Key points 
 
 Kinematic outputs are similar whether using 1RM or 

BM percentages for loads from 40% to 80% in the 
BNPJ. 

 1RM-based loading generates greater kinetic outputs 
in the BNPJ compared to BM-based loading. 

 Prioritize 1RM-based loading for maximizing force 
and power; BM-based loading is an alternative for 
achieving similar kinematic (e.g. velocity) outputs. 
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