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ABSTRACT

Background: 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 power output and bar velocity changes using a variable tempo of movement (6/0/X/0 vs.
2/0/X/0) in a group of female athletes. Objective: Twenty females were enrolled in the study (age 26.6 + 2.6, body
mass 54.4 £ 7.2 kg, RT experience 2.5 + 0.94 years; CGBP 1RM 55.2 + 7.5 kg; WGBP 1RM 52.9 + 6.5 kg). Method:
Participants performed two sets of three repetitions of the bench press (BP) at 70% 1RM with different grip widths
(WGBP or CGBP) and different tempos of movement (2/0/X/0 or 6/0/X/0). During each test, the following variables
were registered: mean power (MP), peak power (PP), mean velocity (MV), and peak velocity (PV). Results: The
repeated measures ANOVA showed significant differences between analysed variables for MV, PV and PP. The post
hoc Tukey showed significant differences between WGBPSLOW and WGBPFAST for MV (p <.01) and PV (p < .01),
significant differences between WGBPSLOW and CGBPFAST for PP (p <.05), MV (p <.01) and PV (p < .05). Finally,
the study showed significant differences between CGBPSLOW and CGBPFAST for MV (p < .05). Conclusion: The
present research showed that the movement tempo significantly influenced the level of power output and bar velocity
during the BP. Furthermore, it was demonstrated that the type of grip width during the BP is not a factor significantly
affecting the level of power output and bar velocity.
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INTRODUCTION

The bench press (BP) is one of the upper-body exercises most frequently used in resistance training (Baker
etal., 2001; Stock et al., 2010; Krzysztofik et al., 2019; Wilk et al., 2019c). The BP is usually performed with
an individually adjusted grip width, which was defined by Young et al. (2015) as "the strongest position" also
termed a traditional bench press (TBP). However, athletes also often use the wide-grip bench press (WGBP)
and the close-grip bench press (CGBP). The WGBP is described as a bench press with a grip width of 200%
or more of the biacromial distance (BAD), while the CGBP is defined as a grip width of 95% BAD (Wagner et
al. 1992; Barnett et al., 1995; Lockie et al., 2017a; 2017b; Wilk et al., 2019a).

The ability to generate high levels of strength and power output is one of the most significant factors that
determines performance in numerous sport disciplines (Cronin and Hansen, 2005; Argus et al., 2014; Gotas
etal., 2017). Previous studies have shown that differences in the level of maximum strength and power output
may depend on the width grip used during the BP (Saeterbakken et al., 2017; Lockie et al., 2018).
Saeterbakken et al. (2017) showed that the WGBP (165 - 200% BAD) allowed higher maximum external
loads compared to the CGBP. The values of 6-RM were 11.1% greater using the WGBP compared to the
CGBP. Lockie et al. (2018) showed that peak power output during the WGBP occurred at 50% of 1RM, while
for the CGBP at 30% of 1RM. Furthermore, the CGBP resulted in a lower maximal external load one repetition
maximum test (1RM), higher peak power output and velocity as well as lower mean force compared to the
WGBP (Lockie et al., 2018). The level of power output during the BP depends not only on the width grip used,
but also on gender (Bishop et al., 1987; Miller et al., 1993; Amasay et al., 2016) and the level of experience
in resistance training (Miller et al., 2019). Miller et al. (2019) indicated that trained females produced peak
power output at 50%1RM, while untrained women at 60-70%1RM during the TBP.

What is important is that the level of power output and bar velocity in the BP depend also on the duration of
the eccentric (ECC) contraction. A study by Wilk et al. (2019b) showed that a slower ECC cadence (6 s)
during the BP had an adverse effect on power output and velocity during the concentric (CON) phase
compared to the BP performed with a faster ECC cadence (2 s). Significant decreases were observed for
both peak and mean power output as well as for bar velocity Wilk et al., (2019b). However, in that study Wilk
et al. (2019b) the width grip was determined not on the basis % BAD, but on the basis of the width of the
handle which amounted to 81 cm. Although previous studies have demonstrated that significant differences
in power output depend on the grip width used in the BP (Lockie et al., 2017a; 2017b) none of them referred
to different movement tempos during the 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 / isometric / concentric / isometric. Previous research has shown that
changes in the movement tempo during resistance exercise have an impact on the volume and intensity of
effort, and in turn, the resultant adaptive changes in maximum strength, power and hypertrophy (Keeler et
al., 2001; Hunter et al., 2003; Gofa$ et al., 2017; Wilk et al., 2018a; 2018b).

Despite the fact that training with a controlled movement tempo has become more popular in sports practice
as well as in scientific research, there are no available data concerning the influence of the grip width and
movement tempos on level of power output and bar velocity changes during the BP. Therefore, the aim of
the study was to determine the effects of different grip widths in the BP (WGBP vs. CGBP) performed with
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different movement tempos (6/0/X/0 vs. 2/0/X/0) on power output and bar velocity in a group of female
athletes.

MATERIAL AND METHODS

Participants

Twenty (20) healthy female experienced in resistance training (2.5 £ 0.94 yrs.) volunteered for the study after
completing an ethical consent form (age = 26.6 £ 2.6 years; body mass = 54.4 £ 7.2 kg; CGBP 1RM = 55.2
+ 7.5 kg; WGBP 1RM = 52.9 £ 6.5 kg; mean £ SD). All study participants were over 18 years of age and
were expected to be able to perform a bench press with the load of at least 100% of their body mass.
Participants were allowed to withdraw from the experiment at any moment and were free of any pathologies
or injuries. The study protocol was approved by the Bioethics Committee for Scientific Research at the
Academy of Physical Education in Katowice, Poland, according to the ethical standards of the latest version
of the Declaration of Helsinki, 2013.

Procedures

The experiment was performed following 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 (WGBPrast), and a 6/0/X/0 (WGBPsLow) tempo. They also followed the
same exercise procedures with the CGBP using a 2/0/X/0 (CGBPrast) and a 6/0/X/0 (CGBPsLow) tempo.
During each experimental session, participants performed one set of 3 repetitions at 70%1RM. The following
variables were registered: peak power (PP), mean power (MP), peak velocity (PV) and mean velocity (MV).
Participants were required to refrain from resistance training 48 hours prior to each experimental session,
were familiarized with the protocol as well as informed of the benefits and potential risks of the study and
provided their written consent for participation in the study.

1RM WGBP and CGBP Strength Testing

All testing was performed at the Strength and Power Laboratory of the Academy of Physical Education in
Katowice, Poland. Participants arrived at the laboratory between 9:00 and 11:00 a.m. and cycled on an
ergometer for 5 minutes, which was followed by a general upper body warm-up and 15 push-ups. Next,
participants performed 15, 10, and 5 BP repetitions using 20%, 50%, and 70% of their estimated 1RM,
respectively. The 1RM test with the WGBP was performed first. The grip width adopted for the WGBP was
200% BAD (Wagner et al., 1992; Saeterbakken et al., 2017). 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. Participants 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 1.25 - 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 1RM 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
(Cronin, 2001; Cronin & Owen, 2004; Cronin & Hansen, 2005). Following the established procedures, the
warm-up for the second 1RM 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.
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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 one set of the bench press with a 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 maximal tempo of movement (X). Each experimental set included 3
repetitions. 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). All participants completed the
described testing protocol.

Statistical analysis

The statistical analyses were performed using STATISTICA software (StatSoft, Inc., Tulsa OK Oklahoma,
USA, 2018 - version 12). Values of power output and velocity were expressed as mean + SD. Before using
the parametric test, the assumption of normality was verified using the Kolmogorov-Smirnov test. The
repeated measures ANOVA was used to show differences between collected variables. When significant
main effects occurred, post-hoc comparisons were conducted using the Tukey's test.

RESULTS

The repeated measures ANOVA showed significant differences between analysed variables for MV, PV and
PP (Table 1). The post hoc Turkey showed significant differences between WGBPsLow and WGBPFast for
MV (p < .01) and PV (p < .01), significant differences between WGBPsLow and CGBPrast for PP (p < .05),
MV (p <.01) and PV (p <.05) (Table 2). Finally, the study showed significant differences between CGBPsLow
and CGBPrast for MV (p <.05) (Table 2).

Table 1. Power output and bar velocity during the various techniques of the bench press.

WGBPsLow WGBPrast CGBPsLow CGBPrast p
MP [W] 121+ 35 134 £ 24 131+ 35 141 £ 46 92
PP [W] 186 + 67 196 + 40 203 £60 219 £ 65 .05*
MV [m/s] 0.39 £ 0.07 0.48 £0.05 0.46 £0.08 0.51+£0.05 .05*
PV [m/s] 0.61£0.11 0.72+£0.08 0.69£0.17 0.70 £ 0.07 01*

All data are presented as mean + standard deviation; *statistically significant differences p < .05

Table 2. Differences in power output and bar velocity during the various techniques of the bench press.

Bench press techniques ;\:IP W] ;P W] ;\)’N [mis] ;V [mis]
WGBPsLow vs. WGBPrasT .88 97 01* 01*
CGBPsLow vs. WGBPeast .96 98 .86 .89
WGBPEast vs. CGBPrast 34 75 60 98
WGBPsLow vs. CGBPsLow 63 88 28 41
WGBPsLow vs. CGBPrasT 75 .05* 01* .05*
CGBPsLow vs. CGBPrast 61 90 .05* 98

All data are presented as mean + standard deviation; *statistically significant differences p < .05
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DISCUSSION

The main finding of the study was that the movement tempo had a significant effect on power output and bar
velocity during the bench press exercise. Significant differences were observed between WGBPsLow and
WGBPrast for MV, PV, between WGBPsLow and CGBPrast for PP, MV and MV, as well as between
CGBPsLow and CGBPrast for MV. Results of the aforementioned comparisons showed that the level of power
output and velocity of movement was significantly higher at the fast tempo of movement compared to the
slow tempo of movement. Furthermore, no significant differences were found between wide of grip used
during the BP with a constant movement tempo.

To date, several studies have confirmed the effect of the movement tempo on the number of repetitions
performed, time under tension and exercise volume (Sakamoto & Sinclair, 2006; Wilk et al., 2018a; 2018b;
2018c; 2019a), but the present study is the first one which analysed both the movement tempo and the width
grip. Results of the present study are consistent with previous findings of Wilk et al. (2019), who showed
increase level of power output and bar velocity during the BP with fast movement tempo compared to slower
one. However, compared to the results obtained by Wilk et al. (2019b), presented study do not showed
significant changes in MP for all used techniques. Such differences may result from the fact that in presented
study subjects consisted of female athletes, while in the study of Wilk et al. (2019b) study participants were
males. Gender differences have a significant effect on skeletal muscle morphology and function (Haizlip et
al., 2015), as well as on muscle substrate utilization and neuromuscular activation (Hicks et al., 2001).
Previous research suggests that the greater strength of men compared to woman is primarily due to greater
muscle fibres levels (Miller et al., 1993) and a higher proportion of type | fibres compared to type Il (Staron
et al., 2000; Roepstroff et al., 2006; Welle et al., 2006). Furthermore, men produce significantly greater
strength as well as absolute and relative peak and mean power during the bench press compared to women
(Lovell et al., 2011). In the bench press throw, women achieve peak power output at 30-50%, whereas men
at 30% (Thomas et al., 2007). Moreover, another study indicated that men achieved higher mean velocity for
light loads, whereas women reported higher mean velocity for heavy loads during the BP on a Smith machine
(Torrején et al., 2018). These data suggest that various training strategies should be used in training for men
and women to develop power output.

The main factor influencing differences in power output and bar velocity between the applied tempos of
movement was the duration of the ECC phase of movement. In the present study, the duration of the ECC
phase in the slow tempo of movement was three times longer than for the fast tempo of movement (ECCstow
- 6s; ECCrast - 2s). Therefore, longer duration of effort can lead to greater muscle exhaustion and
consequently, premature exercise fatigue. Duration of effort also referred to as time under tension, can be
an indicator of exercise volume regardless of the number of repetitions performed (Wilk et al., 2018a; 2018b).
Three times longer duration of effort during the slow compared to the fast tempo of movement indicates
higher exercise volume which is linked to greater energy expenditure during the longer ECC contraction and
greater fatigue, what significantly decreases the value of power output and bar velocity during the BP with
the slow compared to the fast movement tempo. The higher value of power output and bar velocity during
the faster tempo can be related not only to the duration of effort in the ECC phase of movement, but also to
a more effective use of elastic energy generated during the faster ECC contraction, which is released during
the CON phase of the movement (Newton et al., 1997; Cronin et al., 2001; Cronin & Owen, 2004;). Previous
research has shown decreases in power output and velocity when the slower ECC phase was used, what
was partially linked to less efficient utilization of the stretch-shortening cycle (Wilk et al., 2019b). Similar
relationships were observed when analysing the effects of post-activation potentiation, which was less
effective when slow ECC phases were used (Wilk et al., 2019c).
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What is important, the present study is the first which in addition to different movement tempos has also
considered different grip widths during the BP. Previous research has confirmed that significant differences
in the level of power output and velocity of movement depend on the grip width (Lockie et al., 2017a; 2017b).
Studies by Lockie et al. (2017a; 2017b) and van den Tillaar (2012) showed that higher values of power output
and bar velocity were achieved in the CGBP compared to the TBP, which was not confirmed in our study.
Importantly, the present study showed that power output did not depend on the grip width which contradicts
the results of Lockie et al. (2017a; 2017b; 2018), who showed that peak power output, peak velocity, and
mean velocity were greater for the CGBP compared to the TBP.

CONCLUSION

The present research showed that the type of grip width during the BP was not a factor significantly affecting
the level of power output and bar velocity generated in a group of female athletes. Furthermore, it was
demonstrated that the movement tempo significantly influenced the efficiency of resistance exercise. In order
to develop a high level of power output during CON contractions, one should strive for maximally dynamic
performance of the ECC phase. Therefore, the tempo of movement represents a component of resistance
training, which should be controlled and taken into consideration during planning and execution of resistance
training programs.
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