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 The Influence of Grip Width on Training Volume During  
the Bench Press with Different Movement Tempos 

by 
Michal Wilk1, Mariola Gepfert1, Michal Krzysztofik1, Artur Golas1,  

Aleksandra Mostowik1, Adam Maszczyk2, Adam Zajac1 

The aim of the study was to determine the effect of the wide-grip bench press (WGBP) and the close-grip bench 
press (CGBP) on the number of performed repetitions (REPs) and time under tension (TUT) using a variable tempo of 
movement. Twenty (20) women experienced in resistance training were enrolled in the study (1RM-CGBP = 55.2 ± 9.5 
kg; 1RM-WGBP = 52.7 ± 8.5 kg). Participants performed 5 sets of the BP with a maximal number of REPs at 70%1RM. 
Different tempos of movement, i.e., slow (6/0/X/0) and fast (2/0/X/0), and grip widths, i.e., the CGBP and the WGBP, 
were employed. The following variables were registered: maximal number of repetitions in every set (REPSet1-5), total 
number of repetitions performed in 5 sets (TREP), maximal time under tension in every set (TUTSet1-5) and total time 
under tension in 5 sets (TTUT). The two-way ANOVA revealed statistically significant differences between the 
WGBPFAST and the WGBPSLOW in TUTSet1-5 (p < 0.05) and TTUT (p < 0.01), as well as between the CGBPFAST and the 
CGBPSLOW in TUTSet1-5 (p < 0.01) and TTUT (p < 0.01). Significant differences between the WGBPFAST and the WGBPSLOW 
were also observed in REPSet1-5 (p < 0.01) and TREP (p < 0.01) as well as between the CGBPFAST and the CGBPSLOW in 
REPSet1-5 (p < 0.01) and TREP (p < 0.01). No significant differences between the WGBPSLOW and the CGBPSLOW nor the 
WGBPFAST and the CGBPFAST were found. The study demonstrates that the tempo of movement, regardless of the width 
grip, has a significant effect on the volume of effort in resistance training. 

Key words: resistance exercise, repetition, time under tension, close-grip, wide-grip. 
 
Introduction 

The levels of strength and power are 
important aspects of many sport disciplines 
(Young et al., 2015). For the upper limbs and the 
torso, the bench press (BP) is one of the most often 
used resistance exercises in developing strength 
and power output (Algra, 1982; Gomo and Tillaar, 
2016; Lehman, 2005). The BP is usually performed 
with an individually adjusted grip width, which 
was defined by Young et al. (2015) as "the strongest 
position". However, athletes may also use different 
grip widths to vary their training routines. These 
may include the wide-grip bench press (WGBP) or 
the close-grip bench press (CGBP). The WGBP is 
described as a bench press with a grip width of 
200% or more of the bi-acromial distance (BAD),  
 

 
while the CGBP is defined as a grip width of 95% 
BAD (Barnett et al., 1995; Lockie et al., 2017a, 2017b; 
Wagner et al., 1992). The CGBP and WGBP have 
been frequently used in training methodology and 
scientific research. Studies have indicated that the 
grip width used in the CGBP may be better suited 
for specific movements used in many sports 
(Delextrat and Cohen, 2009; Stokes et al., 2010; 
Wheeler and Sayers, 2011). However, Wagner et al. 
(1992) found that the WGBP (165 - 200% BAD) 
allowed for a higher maximum external load 
compared to the CGBP. The 6RM loads were 11.1% 
greater using a WGBP compared to the CGBP 
(Saeterbakken et al., 2017). When comparing the 
CGBP to the WGBP, one should notice that in the  
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second variation of the exercise the bar starts and 
finishes in a position that is closer to the chest, thus 
reducing the distance the bar must travel (Madsen 
and McLaughlin, 1984).  

Although the BP is arguably the most 
popular upper body exercise, few studies have 
evaluated the effect of different grip widths on the 
generated muscle force (Wagner et al., 1992) or 
power output (Baker et al., 2001; Stock et al., 2010). 
Furthermore, studies by Gomo and Tillaar (2016) 
and Lockie et al. (2017a, 2017b) have shown that a 
change in grip width has a significant impact on 
the generated power, force and velocity of 
movement. Contrary to those findings, Lockie et al. 
(2018) did not find significant changes in the level 
of power output for different external loads (%RM) 
between the traditional BP and the CGBP. 
Differences in muscle strength and power output 
between different barbell grip widths in the BP 
(Lockie et al., 2017a), may be partly related to 
changes in muscle activity (Saeterbakken et al., 
2017). For example, increasing the grip width to 
200% BAD leads to a higher activation of the 
pectoralis major muscle (Barnett et al., 1995; 
Clemons and Aaron 1997; Lehman, 2005) and the 
biceps brachii muscle (Lehman, 2005), while 
simultaneously decreasing the activity of the 
anterior part of the deltoid muscle (Barnett et al., 
1995) and the triceps brachii muscle compared to 
the 100% BAD width (Barnett et al., 1995; Lehman, 
2005; Maszczyk et al., 2016).  

Although some previous studies have 
demonstrated significant differences in strength 
and power generated depending on the width of 
the grip used during the BP (Lockie et al., 2017a, 
2017b), none of them referred to different 
movement tempos during the BP exercise. The 
movement tempo is usually described using a 
sequence of digits (e.g. 2/0/X/0), where each digit 
determines the duration (s) of a particular phase of 
the movement. Since there is no standardized 
method of assigning these digits within the 
scientific literature, in this paper we adopted a 
unified description of the movement tempo as 
follows: eccentric / pause / concentric / pause. 
Change in the movement tempo during a strength 
exercise impacts on the value of exercise volume, 
the level of generated force, power output, and 
hypertrophy (Hatfield et al., 2006; Headley et al., 
2011; Sakamoto and Sinclair, 2006; Wilk et al., 
2018a).  

 

 
The number of repetitions performed at a 

specific tempo influences the total time under 
tension in a set (TUT) as well as total time under 
tension (TTUT). Time under tension is an indicator 
of the work performed by the muscles in both the 
ECC and CON phases of the movement regardless 
of the number of performed REPs (Wilk et al., 
2019a, 2019b). In a study of experienced resistance 
training athletes, Wilk et al. (2018a) compared the 
slow (6/0/4/0), medium (5/0/3/0) and fast (2/0/2/0) 
movement tempos during the bench press exercise 
at 70%1RM. Despite the fact that all sets were 
performed until muscle failure, values for TTUT 
and the total number of performed repetitions 
(TREP) were significantly different between 
particular tempos. The highest values for TTUT 
after 5 sets of the bench press were observed at the 
slow movement tempo (178.8 ± 33.69 s), whereas 
significantly lower values were found for the 
medium (166.60 ± 29.27 s) and fast (124.65 ± 33.66 
s) tempos. On the other hand, TREP was 
significantly higher in the faster tempo (28.32 ± 
6.86) compared to the medium (18.75 ± 4.14) and 
the slow (15.71 ± 4.03) tempo. Burd et al. (2012) also 
compared the effects of slow (6/0/6/0) and fast 
(1/0/1/0) movement tempos on TTUT, but with an 
equal number of REPs performed in a set, and 
using the same loads. They found that TTUT was 
significantly higher for a slower (407 ± 23 s) 
compared to a fast (50 ± 3 s) movement tempo. This 
leads to the conclusion that the movement tempo 
has a significant influence not only on the number 
of repetitions performed, but also time under 
tension.  

Although the BP is the most common 
exercise of the upper body, no scientific studies 
have analysed the effect of grip width relative to a 
controlled movement tempo. Therefore, the aim of 
the study was to determine the effect of different 
grip widths (WGBP vs. CGBP) on exercise volume 
determined by the number of REPs and TUT using 
a variable tempo of movement in a group of 
resistance trained females. We hypothesize that 
different tempos of movement and different grip 
widths used in the BP would induce significant 
differences in TTUT and TREP values in resistance 
trained females. 

Methods 
Experimental Approach to the Problem 

The experiment was performed following  
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a randomized crossover design, where each 
participant performed a familiarization session 
with a 1RM test and four different testing protocols 
3-4 days apart. Participants performed the WGBP 
with a 2/0/X/0 (WGBPFAST), and a 6/0/X/0 
(WGBPSLOW) tempo, respectively. They also went 
through the same exercise procedures with the 
CGBP using a 2/0/X/0 (CGBPFAST) and a 6/0/X/0 
(CGBPSLOW) tempo. During each experimental 
session, participants performed five sets using 
70%1RM with 3 min rest intervals in between. The 
maximal number of repetitions was performed in 
each set. The following variables were registered: 
the maximal number of repetitions in every set 
(REPSet1-5), the total number of repetitions 
performed in 5 sets (TREP), maximal time under 
tension in every set (TUTSet1-5) and total time under 
tension in 5 sets (TTUT). Participants were 
required to refrain from resistance training 48 
hours prior to each experimental session, were 
familiarized with the protocol as well as the 
benefits and potential risks of the study, and 
provided their written consent for participation in 
the study. 
Participants 

Twenty (20) healthy female athletes, 
experienced in resistance training (3.9 ± 0.63 yrs) 
volunteered for the study after completing an 
ethical consent form (age = 27.3 ± 2.2 years; body 
mass = 53.3 ± 7.7 kg; CGBP 1RM = 55.2 ± 9.5 kg; 
WGBP 1RM = 52.7 ± 8.5 kg; mean ± SD). The 
inclusion criterion was to be able to perform a 
bench press with the load of at least 100% of the 
body mass. Participants were allowed to withdraw 
from the experiment at any moment and were free 
from any musculoskeletaldisorders. The study 
protocol was approved by the Bioethics Committee 
for Scientific Research, at the Academy of Physical 
Education in Katowice, Poland, and performed 
according to the ethical standards of the 
Declaration of Helsinki, 1983.  
Procedures 
1RM WGBP and CGBP Strength Testing 

All testing was performed in the Strength 
and Power Laboratory at the Academy of Physical 
Education in Katowice. Participants arrived at the 
laboratory between 9:00 and 11:00 a.m. and cycled 
on an ergometer for 5 minutes, which followed by 
a general upper body warm-up of 10 pull ups and 
15 push-ups. Next, participants performed 15, 10, 
and 5 BP repetitions using 20%, 40%, and 50% of  
 

 
their estimated 1RM, respectively. The maximum 
strength test with the WGBP was performed first. 
To this end, participants lay on a flat bench with 
their feet on the floor, and their head, shoulders 
and buttocks resting flat on the bench. The grip 
width adopted for the WGBP was 200% BAD 
(Maszczyk et al., 2014; Saeterbakken et al., 2017; 
Wagner et al., 1992). The grip width was marked 
on the barbell with athletic tape, and a pronated 
grip was used. Participants placed their hands on 
the bar at the same position for each set. Then they 
executed single repetitions using a volitional 
cadence with a 3-min rest interval between 
successive trials. The load for each subsequent 
attempt was increased by 2.5 kg, and the process 
was repeated until failure. No more than five 
attempts were allowed before the 1RM was 
determined for each participant. After a 10 min 
recovery period, participants completed the 
maximum strength test in the CGBP (Lockie et al., 
2017a, 2017b). The body position and constraints 
that determined a successful lift were the same as 
those for the WGBP, except for the different grip 
width. The grip width adopted for the CGBP was 
95% BAD (Lockie et al., 2017a, 2017b; Wagner et al., 
1992), with hands placed in a position within the 
shoulders. The grip width was marked on the 
barbell with athletic tape, and a pronated grip was 
used as in the WGBP. Following the established 
procedures, the warm-up for the second strength 
test began by completing 3–5 repetitions at 85% of 
the participants’ estimated 1RM, and then one 
repetition with 90%1RM. Afterwards, participants 
attempted their first 1RM lift following a 3-min 
recovery period, and this process continued until 
1RM was reached. For both the WGBP and the 
CGBP, absolute strength was taken as the 
maximum load lifted. An IPF Eleiko bar and 
weight plates (Eleiko, Sport AB Sweden) were used 
for both the WGBP and the CGBP.  
Experimental sessions 

The general and specific warm-up before 
the experimental sessions was identical to that 
used during the familiarization session. After the 
warm up, participants performed 5 consecutive 
sets of the bench press with particular grip width 
(WGBP or CGBP) and a specified tempo (2/0/X/0 or 
6/0/X/0) with 70%1RM following a metronome 
guided movement cadence in the eccentric phase 
(Korg MA-30, Korg, Melville, New York, USA). 
The concentric phase was performed at the  
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maximal tempo of movement. Each experimental 
set was performed to concentric failure. All 
repetitions were performed without bouncing the 
barbell off the chest, without intentionally pausing 
at the transition between the eccentric and 
concentric phases, and without raising the lower 
back off the bench. The intervals between 
experimental sessions were 3-4 days. All 
familiarization and experimental sessions were 
recorded by means of a Sony camera (FDR191 
AX53). Time under tension and the number of 
performed repetitions were obtained manually 
from the recorded data using slow speed playback 
(1/5 speed). In order to ensure the reliability of 
manual data collection, four independent 
researchers analyzed the data from the Sony 
camera (Wilk et al., 2019b). There were no 
significant differences in the TUT (s), TTUT (s) and 
REP (n), and TREP (n) between the data collected 
by 4 evaluators. All participants completed the 
described testing protocol.  

The following variables were registered 
independently for the WGBPFAST, WGBPSLOW, 
CGBPFAST, and CGBPSLOW: 
• TUT(Set1-5) (s) - time under tension for each set 

(1 to 5) 
• TTUT (s) – total time under tension for 5 sets  
• REP(Set1-5) (n) – number of repetitions 

performed for each set (1 to 5) 
• TREP (n) - total number of repetitions 

performed for 5 sets 
 
 
 
 

 
Statistical analysis 

Time under tension, the number of 
repetitions, total time under tension, and the total 
number of repetitions were expressed as mean ± 
SD. Before using the parametric test, the 
assumption of normality was verified using the 
Kolmogorov-Smirnov test. Two-way ANOVA was 
used to show differences between study variables. 
The level of significance was set at p < 0.05. When 
appropriate, the Bonferroni post hoc test was used 
to compare selected data. The remaining analyses 
were performed using STATISTICA software 
(StatSoft, Inc., Tulsa OK Oklahoma, USA, 2018 - 
version 12).  

Results 
There were significant differences between 

WGBPFAST and WGBPSLOW variables in TUTSet1-5 (p < 
0.05) and TTUT (p < 0.01), as presented in Table 1. 
Similarly, there were significant differences 
between CGBPFAST and CGBPSLOW variables in 
TUTSet1-5 (p < 0.01) and TTUT (p < 0.01) (Table 1). 
There were no significant differences between 
WGBPFAST and CGBPFAST variables in TUTSet1-5 and 
in TTUT, nor between the WGBPSLOW and the 
CGBPSLOW. 

There were significant differences between 
WGBPFAST and WGBPSLOW variables in REPSet1-5 (p < 
0.005) and TREP (p < 0.005) (Table 2). Additionally, 
there were significant differences between 
CGBPFAST and CGBPSLOW variables in REPSet1-5 (p < 
0.01) and total TREP (p < 0.005) (Table 2). 

 

 
Table 1 

Time under tension using a variable tempo of movement and different grip widths. 

Set 

Time Under Tension (s) 

Close-grip bench press Wide-grip bench press 

2/0/X/0  6/0/X/0 p 2/0/X/0  6/0/X/0 p 

BPSet1 43.8 ± 12.3 60.3 ± 20.1 0.001 49.9 ± 12.9 64.3 ± 10.7 0.003 

BPSet2 37.5 ± 9 52.6 ± 15.3 0.001 40.9 ± 6.5 53.6 ± 11.5 0.001 

BPSet3 31.7 ± 8.6 31.7 ± 8.6 0.001 33.8 ± 7.1 44.5 ± 10.6 0.001 

BPSet4 29.5 ± 7.8 46.8 ± 16.2 0.001 30.6 ± 9.3 39.3 ± 8.8 0.027 

BPSet5 26.6 ± 8.9 38.8 ± 11.2 0.001 26.8 ± 8.3 32.3 ± 12.6 0.027 

TotalSet1-5  169.1 ± 43.3 230.3 ± 63.9 0.001 182.1 ± 39.6 234.3 ± 48.0 0.002 

data presented as mean ± standard deviation (SD) 
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Table 2 
Number of performed repetitions using a variable tempo of movement and different grip widths. 

Set 

Number of repetitions (n)  

Close-grip bench press Wide-grip bench press 

2/0/X/0  6/0/X/0 p 2/0/X/0 6/0/X/0 p  

BPSet1 11.2 ± 3.1 9.5 ± 2 0.001 12.7 ± 4.2 10.6 ± 2.4 0.003 

BPSet2 9.5 ± 3 7.8 ± 1.9 0.005 10.5 ± 3.3 8.9 ± 2.6 0.001 

BPSet3 8.1 ± 2.8 6.6 ± 2.2 0.001 8.9 ± 3.1 7.5 ± 2.5 0.001 

BPSet4 7 ± 2.6 5.8 ± 1.8 0.001 7.9 ± 3.3 6.5 ± 2.4 0.004 

BPSet5 5.7 ± 2.7 4.6 ± 1.8 0.001 6.5 ± 3 5.3 ± 2.6 0.002 

TotalSet1-5  41.5 ± 12.9 34.3 ± 8.9 0.002 46.5 ± 15.9 38.8 ± 11.2 0.002 

data presented as mean ± standard deviation (SD) 
 

 
 
 
 
 
 
Discussion 

The main finding of the study was that the 
movement tempo had a significant effect on the 
number of performed REPSet1-5, TREP as well as 
TUTSet1-5 and TTUT. The significant differences in 
REPSet1-5, TREP as well as TUTSet1-5 and TTUT 
between the slow and the fast tempo of movement 
occurred for both the CGBP and the WGBP, which 
partially confirms our hypothesis. Importantly, the 
study did not show differences between the WGBP 
and the CGBP in maximal volume of exercise (REP 
and TUT), which indicates that grip width in the 
BP does not affect exercise volume when using 
different tempos of movement.  

To date, studies have confirmed the effect 
of the movement tempo on exercise volume, both 
in terms of the number of performed REPs 
(Sakamoto and Sinclair, 2006; Wilk et al., 2018a, 
2018b), and TUT (Hunter et al., 2003; Tran et al., 
2006; Wilk et al., 2018a; 2018b). Wilk et al. (2018a) 
showed that changes in the movement tempos 
(2/0/2/0; 5/0/3/0; 6/0/4/0) had a significant effect on 
the maximum number of performed REPs and 
TUT during the WGBP. Sakamoto and Sinclair 
(2006) confirmed the effect of the movement tempo 
on the number of REPs performed in the shoulder 
press and the squat. However, based on the results,  
 

it was not possible to determine precisely whether 
those changes resulted from modification of the 
duration of the CON phase, the ECC phase, or both 
phases at the same time. The current study showed 
that both the CGBP and the WGBP performed at 
6/0/X/0 led to a significant increase in TUTSet1-5 as 
well as TTUT compared to the 2/0/X/0 tempo of 
movement. On the contrary, the REPSet1-5 as well as 
TREP were significantly higher at 2/0/X/0 
compared to 6/0/X/0, regardless of the grip width.  

The study showed that changes in the 
duration of the ECC phase only significantly 
affected REPSet1-5, TREP as well as TUTSet1-5 and 
TTUT, regardless of the grip width used. In our 
study, the duration of the ECC phase in the slow 
tempo was three times longer compared to the fast 
tempo of movement (ECCSLOW – 6 s; ECCFAST – 
2 s), and, as found by Lastayo et al. (1999), the ECC 
phase requires up to 6-7 times less oxygen 
compared to the CON phase of the movement. 
Additionally, studies have shown that the CON 
phase contributes most to the O2 uptake of lifting 
and recovery, with the ECC phase adding less to 
O2 uptake (Dudley et al., 1991; Seliger et al., 1968). 
Results presented by Seliger et al. (1968), Dudley et 
al. (1991), and Lastayo et al. (1999), provide the 
basis for the physiological explanation of higher  
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TUT as well TTUT at the 6/0/X/0 compared to the 
2/0X/0 tempo of movement. Contrary to the results 
of Sakamoto and Sinclair (2006) and Wilk et al. 
(2018a), which showed that changes in REP and 
TUT were caused by the duration of both the CON 
and ECC phases, it was clearly demonstrated that 
significant changes in TUT and REP could occur 
through modification of the duration of the ECC 
phase only. Thus, longer duration of the ECC 
phase of the movement increases exercise time, 
which consequently increases TUT, what can be 
particularly important in the development of 
hypertrophy and also anaerobic endurance in 
different sport disciplines. 

Contrary to the TUTSet1-5 and TTUT, the 
highest number of TREP was recorded under the 
fast tempo of the movement (2/0/X/0) condition. 
The higher number of REPs performed in the 
2/0/X/0 tempo resulted from the duration of the 
ECC phases of the movement. With three times 
shorter duration of the ECC phase of the 
movement at the 2/0/X/0 tempo, the CON phase 
was performed three times more often in a given 
unit of time, which directly translated into a 
significantly higher number of REPSet1-5. The higher 
number of REPSet1-5 and TREP completed at the 
2/0/X/0 tempo compared to the 6/0/X/0 was 
registered for both the WGBP and the CGBP. An 
additional factor that could lead to a higher 
number of REPs completed at 2/0/X/0 was the more 
efficient and more frequent use of the stretch-
shortening cycle (SSC). The use of the SSC helps 
generate higher values of muscular force and 
power, and accelerations during the CON phase of 
the movement, compared to performing only a 
concentric explosive bench press (Clark et al., 2010; 
Cronin et al., 2001; Cronin and Henderson, 2004; 
Newton et al., 1997). A faster tempo of the entire 
movement cycle without a pause between the ECC 
and CON phases also impacts the increased 
activation and more effective utilization of the SSC 
(Malisoux et al., 2006). On the contrary, a decrease 
in the movement tempo for the 6/0/X/0 reduces the 
frequency and efficiency of the SSC (Cronin et al., 
2001), both in the WGBP and the CGBP. The results 
confirm the scientific reports of Sakamoto and 
Sinclair (2006), as well as Wilk et al. (2018a), who 
demonstrated that a faster movement tempo 
allowed for a higher number of REPs using a 
specified external load. The number of REPs 
performed is an indicator of exercise volume in  
 

 
resistance training, however, if a different tempo of 
movement or different duration of the eccentric 
phase is used, the number of REPs cannot be 
considered a reliable indicator of training volume.  

The results of the study did not show 
significant differences between the WGBP and the 
CGBP in exercise volume in a group of female 
athletes which is contradictory to the previously 
formulated hypothesis. No significant differences 
in TUTSet1-5, REPSet1-5, TTUT and TREP between the 
CGBP and WGBP groups were observed, both at 
the 2/0/X/0 and the 6/0/X/0 tempo. This result is 
surprising since studies to date have confirmed 
significant differences between the CGBP and the 
WGBP in the level of generated muscle strength 
and power output, as well as muscle activity 
(Madsen and McLaughlin, 1984; McLaughlin, 
1985). Furthermore, Saeterbakken et al. (2017) 
recorded significantly higher values of 1RM for the 
WGBP compared to the CGBP (132.7 ± 17 kg vs. 
119.2 ± 16.6 kg), those results were also confirmed 
by other researchers (Lockie et al., 2017a, 2017b; 
Saeterbakken et al., 2017; Wagner, 1992); however, 
in this study no significant differences in 1RM 
between the CGBP and the WGBP were found. 
Moreover, there was a tendency for higher 1RM 
results in the CGBP compared to the WGBP. The 
lack of significant differences in 1RM between the 
WGBP and the CGBP in the study may be the 
reason for the lack of significant differences in 
exercise volume. The differences between the 
CGBP and the WGBP described in previous studies 
have concerned not only the 1RM level, but also 
differences resulting from movement 
biomechanics (Clemons and Aaron, 1997; Gomo 
and Tillar, 2016; Lehman, 2005). However, 
biomechanical differences between the WGBP and 
the CGBP did not cause significant differences in 
exercise volume, determined by both the REP and 
TUT values. Lack of significant differences in 
REPSet1-5 and TUTSet1-5 as well as TREP and TTUT 
values between the WGBP and the CGBP indicates 
that there is no need for independent 
determination of exercise volume when using 
different grip widths in the BP. The limitation of 
the present study pertains to the grip width used 
as participants declared that the BP grip used in 
their previous training was closer to the CGBP 
rather than the WGBP. It can be stated thus that to 
some extent, the WGBP was a ‘new technique’ to 
them; however, we think that it did not affect the  
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obtained results. 

Conclusions  
The present study demonstrates that 

changes of the movement tempo, and more 
accurately, changes of the duration of the ECC 
phase, have a significant effect on the number of 
performed REPs as well as TREP, TUT, and TTUT 
in resistance training. Furthermore, the research  
 

 
results suggest that time under tension can be an 
additional indicator of the effort, which should be 
monitored and taken into consideration during 
periodization of training programs. Therefore, 
there is a need for further analysis of movement 
velocities in particular resistance exercises, using 
identical resistance training protocols in order to 
more accurately examine the effects of the 
movement tempo. 
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