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Abstract  
The aim of this study was to understand the effects of grip varia�on on muscle ac�va�on for the 
la�ssimus dorsi (LD) in the bent-over barbell row (BOBR). The consensus of surrounding literature is 
undecided, but s�ll there is a general belief a wider grip warrants a greater level of LD ac�vity. Twenty 
ac�ve male (age, 21.1 ± 1.05 years; stature, 179.6 ± 7.73 cm; mass, 86.1 ± 7.40 kg) university students 
performed a narrow (100% biacromial) and wide (150% biacromial) grip varia�on in the BOBR using 
an experimentally determined load of 60% one repe��on maximum (1RM). Three trials of five 
repe��ons were analysed for each grip type. Surface electromyography (sEMG) for both LD was 
recorded and root mean square (RMS) was captured at the peak of each repe��on. sEMG amplitude 
(mV) was greatest in WG set 3 > WG set 2 > WG set 1 > NG set 3 > NG set 2 > NG set 1. Paired t-test 
analysis revealed a wide grip to elicit greater muscle ac�vity than a narrow grip (p < 0.01). A significant 
difference was also found between limbs (le� = 0.455 ± 0.294 vs. right = 0.361 ± 0.209 mV). Our 
findings suggest, despite fa�gue warran�ng a greater level of ac�va�on, LD ac�vity will always be 
greater at a wider grip width. Our findings also suggest muscle imbalances are prominent in young 
ac�ve males, meaning one limb o�en compensates for the other during BOBR. 
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Introduction 
In the 21st century, the popularity of resistance training has surged through an influx in fitness centres, 

driven by a worldwide aten�ve to health and wellbeing (Laperashvili, 2013). Not long ago, weight 

training was generally considered to be the domain of excep�onally strong men who competed in 

sports such as powerli�ing, Olympic li�ing, and body building, with many athletes believing resistance 

training would decrease performance in sport (Westcot, 2012). Now, na�onal health organisa�ons 

across the globe recommend resistance training as a means to deter illness and improve health, with 

150 minutes of moderate intensity exercise a week being associated with the preven�on of over 25 

chronic diseases (Kraemer, Ratames, French, 2002; Garber et al., 2011; Warburton et al., 2007; 

Kaushal & Rhodes, 2015). A meta-analysis by Westcot (2012) highlighted the greatest effects on type 

2 diabetes and lower back pain (Yu & Park, 2017). Furthermore, if prac�ced concurrently with aerobic 

training, resistance training has been known to; reduce all-cause mortality (El-Kotob et al., 2020), 

decrease risk of cardiovascular disease (Saeidifard et al., 2019), and reduce cancer mortality 

(Stamatakis et al., 2018). There are also several studies that highlight the poten�al adverse effects on 

coronary heart disease (CHD) but suggest further explora�on (Hollings et al., 2017; Xanthos, Gordon 

& Kingsley, 2017).  

 

Originally, strength and condi�oning were heavily influenced by the bodybuilding philosophy, meaning 

tradi�onal compound li�s used to dominate the strength development paradigm (Juan, 2001). As 

fitness enthusiasts con�nually seek to op�mise each exercise, the significance of exercise varia�on 

and the impact on muscle engagement and overall performance cannot be overlooked. More recently, 

the increase in novice li�ers has resulted in a shi� to new exercise varia�ons and machines designed 

to help novice li�ers build strength more safely through a reduced stability stress (McCaw & Friday, 

1994). However, a meta-analysis by Gen�l, Fisher & Steele (2016) revealed no benefits in muscle 

ac�vity when comparing single and mul�-joint machine-based exercises. When compared with �me-

tested tradi�onal compound movements, the surrounding literature suggests that machine-based 

exercises do not aid performance and rather induce more muscle damage, poten�ally through an 

increased eccentric stress (Byrnes, 1986). Nevertheless, resistance machines have demonstrated 

value in rehabilita�on techniques and prolonging athle�c careers (Aisen et al., 1997; Juan, 2001). 

 

Building an effec�ve training programme takes careful exercise selec�on and a delicate balance 

between the 4 principles of training. These principles: individuality, overload, specificity and 

reversibility provide a founda�on for crea�ng effec�ve personalised programmes. Fitness coaches 

o�en find themselves in a quandary: selec�ng exercises that must be specific enough to target 
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adapta�on, but s�ll varied so reversibility doesn’t occur, whilst ensuring the overload and individuality 

principles are met. While specificity is crucial for ataining set goals, variability ensures holis�c 

development between muscle groups and reduces the risk of detraining (Lambert et al., 2008). 

Exercise varia�on can therefore be beneficial and detrimental to achieving set goals (Kassiano, 2022). 

Many studies have suggested exercise varia�on could cause greater benefits for strength and 

hypertrophy compared to simple overload (Fonseca et al., 2014; Costa et al., 2021). This provides 

undeniable evidence to the importance of exercise quan�fica�on, which in turn provides prac��oners 

insight to make informed decisions regarding which exercises are op�mal for performance 

enhancement and rehabilita�on (Simenz et al., 2012). 

 

One o�en overlooked but easily manipulated is the effect of grip width and orienta�on on upper body 

exercises (Lusk, Hale & Russel, 2010). Concerning the bench press, a grip too narrow or too wide has 

been shown to compromise strength and rotate the primary agonist (Wagner et al., 1992; Clemons & 

Aaron, 1997; Lehman, 2005). A further compound exercise: the deadli� is generally regarded as a 

leading exercise in strengthening the posterior chain and has been adapted into a diverse collec�on 

of varia�ons. As a compound exercise, the deadli� offers remarkable poten�al for varia�on in; stance, 

grip width, grip orienta�on, posture and equipment used (Piper & Waller, 2001). Similarly, the lat-pull 

down is perceived as the most effec�ve exercise for targe�ng the LD, but with litle support (Andersen 

et al., 2014). Many variants of the LPD have been created, through a combina�on of newly developed 

equipment and enthusiasts aiming to determine their op�mal use, with the general consensus being 

a wider grip to elicit greater LD ac�va�on (Sperandei et al., 2009; Handa et al., 2005; Signorile, Zink & 

Szwed, 2002; Lee & Lim, 2017). Some studies do not agree, sugges�ng medium grip width (100% 

biacromial) and hand orienta�on to have the greatest effect on LD ac�va�on (Andersen et al., 2014; 

Lusk, Hale & Russel, 2010). It has long been debated how best to develop this muscle, with most 

research focussing on grip width in machine-based exercises (Lusk, Hale & Russel, 2010; Sperandei et 

al., 2009; Signorile, Zink & Szwed, 2002). Yet, Alway (2015) has highlighted the importance of 

incorpora�ng compound exercises like the barbell row. The bent-over barbell row is a compound, 

mul�-joint upper body exercise intended to increase strength of muscles within the upper and middle 

back, posterior shoulder girdle, and anterior elbow joint consis�ng of an upward pull and a downward 

lower (Ronai, 2017). The bent-over barbell row is known to produce the greatest strength and 

hypertrophy gains, not only in the back but the torso as a whole, which can help stabilize the body in 

li�ing greater loads in different movements (Alway, 2015). The general consensus on the BOBR is 

undecided, with some finding the greatest ac�va�on in the LD and others sugges�ng it is unsafe to 

perform (Fenwick, Brown & McGill, 2009; García-Jaén et al., 2021; Loturco et al., 2021). If differences 
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in LD ac�va�on between grip widths exist, it is crucial to understand these differences for the 

applica�on of the bent-over row in sports for most op�mal development of the LD. Accordingly, this 

study aims to add an insight into grip varia�on in the bent-over barbell row to instruct its 

administra�on for op�mal exercise efficacy. 

 

Methods 
Ethical Clearance 

Ins�tu�onal ethical approval was acquired from Northumbria University Ethics Department and 

informed consent was obtained in Visit 1. 

 

Design 

The presented study is a pilot study intended to add insight to the effec�veness of the current data 

collec�on method. This study has a quan�ta�ve experimental design that assesses the rela�onship 

between grip width and muscle ac�va�on. All par�cipants were required to visit the Northumbria 

University Integrated Performance Lab twice. Firstly, as a familiarisa�on session to understand; what 

is required of them, the study, the equipment and to address any contemporary issues that may arise 

during the experimental session. This session will also give opportunity to have age, stature and mass 

recorded followed by a standardised warm-up and three sets of a gradually increasing load up to their 

es�mated five rep max (5RM) of BOBR at their typical grip width to instruct the second session. 

Secondly, to complete the presented experimental protocol. Considera�ons were made to reduce 

fa�guing factor – 48hr exercise free period before each session and exercise order was randomised 

and counterbalanced using a random number generator.  

 

Participants 

A sample size of 16 was established using previous literature from McAllister et al. (2013) using a 

similar protocol in a separate row variant with weight-trained men. 20 young ac�ve healthy male 

Newcastle & Northumbria University students (age, 21.1 ± 1.05 years; stature, 179.6 ± 7.73 cm; mass, 

86.1 ± 7.40 kg) volunteered to take part in this study. Inclusion criteria: 18–40 year-old males who 

regularly take part in gym-based exercise 3-4 �mes per week, with 6 months experience of 

weightli�ing in the rowing posi�on and a rough idea of 5RM. Exclusion criteria includes males above 

the age of 40 or under 18, females, injured, sedentary. Females were excluded due to the poten�al 

menstrua�on cycle effect between weeks (Rodrigues, de Azevedo Correia & Wharton, 2019). 

Par�cipants were made aware of the poten�al exercise risks prior to data collec�on. When working 

with heavy loads in the BOBR improper execu�on can cause injury (Ronai, 2017). As with any form of 
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exercise there may be a level of discomfort and muscle soreness post-exercise (Cheung, Hulme, 

Maxwell, 2003).  

 

Surface Electromyography 

sEMG was used to quan�fy muscle ac�va�on (millivolts [mV]). Par�cipants were made aware of the 

poten�al contemporary issues that may occur when working with sEMG. Certain factors such as 

skincare products or body hair can affect the strength of the impulse read by the sEMG receptors 

(Hewson et al., 2003). Prior to data collec�on, EMG equipment was set up and tested by the researcher 

to ensure proper signal transmission and recep�on. The Delsys Trigno base sta�on was connected to 

a nearby Northumbria University computer possessing Delsys EMGworks acquisi�on so�ware. All 

respec�ve skin sites were cleaned & abrased using alcohol wipes (Medisave Pre-Injec�on Swabs [70% 

IPA Alcohol]) and cases of excessive body hair were shaven (Hermens et al., 2000). The so�ware was 

then opened and charged electrodes were assigned to each LD. The concerned electrodes were then 

removed from the base sta�on and were also cleaned & abrased. Adhesive strips were then atached 

for placement. Electrode (Delsys Trigno Research + – DelsysInc, Na�ck, MA, USA) (Figure 1) placement 

was atempted in accordance with SENIAM (Surface Electromyography for the Non-Invasive 

Assessment of Muscles); however, no direc�ons were published for the LD, as previously noted by Park 

& Yoo (2013). Electrode placement was located using previous literature from Soltani & Vilas-Boas 

(2016) by palpa�ng the scapula; placing the electrodes approximately 4 cm below the inferior border 

of scapula, half the distance between the spine and the lateral edge of torso and posi�oned almost 25 

degrees obliquely. Electrodes were turned on and par�cipants were asked to contract their LD to 

ensure proper signalling. Data was then collected and exported to Delsys EMGworks analysis. One RMS 

sample was taken at the peak of each repe��on for each LD. 

 

 

 

 

 

 

 

 

 

Figure 1. Delsys Trigno base sta�on employed in this study. 
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Procedures 

Visit 1: Familiarisation Protocol 

The familiarisa�on and strength tes�ng took place within the Northumbria University IPL, January 

2024. Par�cipants age (years), stature (cm) (SECA 213 STADIOMETER – Medisave UK Ltd, Dorset) and 

mass (kg) (SECA Scales 711 – Seca Ltd, Birmingham) and biacromial diameter were recorded. Each 

par�cipant was palpated in the back of both shoulder girdles to determine the loca�on of their 

acromion process’. Biacromial diameter is defined as skeletal breadth which is the distance between 

both landmarks and was found using the exact same method as Stoudt (1970). Biacromial diameter 

was noted down for each par�cipant and mul�plied by 1.5 to achieve 150% biacromial. Each 

par�cipant was run through a standardised warm-up of rota�ons, stretches and contrac�ons 

consis�ng of; 10 iso arm circles, 8 eleva�on dead hangs, 10 banded medial & lateral shoulder rota�ons, 

10 banded shoulder eleva�ons, 12 banded face pulls followed by 5 band-assisted pull ups. Exercises 

were performed on a pull up bar situated within in the IPL and the band u�lised was a Myprotein (2-

16 kg) band. Exercises were performed in this order and when unilateral warranted the dominant hand 

was exercised first. Par�cipants were then familiarised with both movements, environment, 

movement amplitude, body posi�on and the cadence of movement that would be employed in the 

experimental session (Figure 2). Par�cipants prac�ced each movement un�l both they and the 

researcher felt confident the correct technique had been executed. Par�cipants were then asked to 

complete three sets of five repe��ons BOBR at a gradually increasing submaximal load up to 90% 5RM. 

Par�cipants were then asked to complete one set of their assumed 5RM at their typical grip width. If 

form was compromised, par�cipants were instructed to take five minutes rest, and decrease the load 

by 2.5 kg un�l an actual 5RM value was achieved. Brzycki’s equa�on was then used to assume 1RM, 

as previously demonstra�ng a valid and reliable method in college football players (DiStasio, 2014). 

Equa�on 1 displays Brzycki’s equa�on (DiStasio, 2014). The value atained was then mul�plied by 0.6 

to atain 60%1RM to instruct the experimental session. This value was always lower than the 5RM. 

 

Equa�on 1: 

1RM = rep wt / (102.78 – 2.78 [reps])  

Brzycki (1993) 
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Figure 2. Image of the form employed in this study, as recommended by Ronai (2017). 

 

Visit 2: Data Collection 

One week later, data collec�on also took place within the Northumbria University IPL. Par�cipants 

were once again made aware of the contemporary issues surrounding sEMG. All skin sites were 

cleaned & abrased and par�cipants with disrup�ng body hair were shaven. Electrodes were then 

placed on both par�cipants LD in accordance with guidelines from Soltani & Vilas-Boas (2016) (Figure 

3). Par�cipants were once again run through the standardised warm-up of rota�ons, stretches and 

contrac�ons. Par�cipants were then instructed to perform one set of eight repe��ons of an empty 

barbell (20kg). The load of the bar was then increased to 30kg, a set of six repe��ons was performed, 

the load was then increased to the studied 60%1RM. A measuring tape was used to instruct grip width 

for the par�cipants. Par�cipants were then instructed to grip the bar at either narrow (100% 

biacromial) or wide (150% biacromial) grip width, perform five repe��ons of BOBR, rest for three 

minutes then repeat twice. Following the third set, par�cipants rested for 5 minutes and then began 

the same protocol at the other grip width. 
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Data Analysis (EMG) 

sEMG amplitude was extracted from Delsys EMGworks Acquisi�on so�ware and opened in Delsys 

EMGworks Analysis. Maximal RMS amplitude values for both LD during each repe��on was snapped 

and exported to excel. 

 

Statistical Analysis 

A paired samples T-test was used to iden�fy EMG differences between grip widths. Sta�s�cal 

significance was accepted at p < 0.05. A separate paired samples T-test was also used to iden�fy 

differences between limbs. Data was imported to SPSS to reveal differences between sets & 

repe��ons. A paired samples correla�ons test was run between grip widths and limbs to iden�fy 

par�cipant paterns across protocols. Values presented are mean RMS ± SD to three decimal places (3 

dp). 

 

Results 
Mean EMG amplitude was greater during wide (0.439 ± 0.263 mV) compared to narrow (0.378 ± 0.252 

mV) grips (F1.99, 792.05 = 13.9, p < 0.001), with no interac�on between grip width and sets performed (p 

> 0.05). A correla�on was found between groups (0.861, p < 0.05) (Figure 4). A paired samples T-test 

revealed differences in mean muscle ac�va�on between the le� (0.455 ± 0.294 mV) and right (0.361 

± 0.209 mV) LD. Differences in mean muscle ac�va�on across the three sets between repe��ons were 

as follows; for the le� LD NG: mean muscle ac�va�on decreased between repe��ons. For the le� LD 

WG: mean muscle ac�va�on increased at repe��on 2 and then decreased. For the right LD NG: mean 

muscle ac�va�on decreased un�l the final repe��on. For the right LD WG: mean muscle ac�va�on 

decreased (see Figure 5). 

 

 

 

 

 

 

 

 

 

 
Figure 4. Mean (n = 20) RMS EMG for the LD during different grip widths (wide and narrow) across 

sets. 
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Figure 5. Mean (n = 20) RMS EMG for the le� (A & C) and right (B & D) LD during narrow and wide 
grip widths between sets (C & D) and repe��ons (A & B) 

 
 
Discussion 
The selec�on of grip width is a fundamental facet in any weightli�ing programme, playing a pivotal 

part in exercise kinema�cs, thus playing an indespensable role on muscle recruitment paterns and 

overall performance. From the bench press to the deadli�, the width at which an individual grips the 

bar profoundly influences the biomechanical demands placed on the respec�ve joints and muscles 

(Wagner et al., 1992; Kasovic, Mar�n & Fahs, 2019). Consequently, the safety and efficacy of the 

exercise can be enhanced, adapted or diminished. If a rela�onship between grip width and muscle 

ac�va�on exists, this would be crucial for athletes, coaches, fitness entheusiasts and future 

researchers to know, as insight could help op�mize training rou�nes, reduce injury risk, and above all, 

enhance performance. The aim of this study was to inves�gate the impact of grip varia�on on muscle 

recruitment in the bent-over barbell row. 

 

The key finding of this inves�ga�on is that LD sEMG amplitude increases with corresponding grip 

width. This finding is in accordance with our original aim to determine the rela�onship between grip 

width and LD ac�va�on. This finding is also in agreement with 4 previous inves�ga�ons that have 

shown significant changes in muscle ac�va�on in response to a wider grip during upper-body pulling 

exercises such as the upright row and LPD (Signorile, Zink & Szwed, 2002; Lusk, Hale & Russel, 2010; 
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McAllister et al, 2013; Lee & Lim, 2017). Lee & Lim (2017) employed a near iden�cal protocol, using 

the same measurement scale, when reviewing muscle ac�vity between grip widths in the LPD. 

Exhibi�ng similar findings, proving a greater level of ac�va�on in the anterior trunk muscles (pectoralis 

major & rectus abdominis) when using a narrow grip (100% biacromial) and a greater level of ac�va�on 

in the LD when using a wide grip (150% biacromial). Signorile, Zink & Szwed (2002) inves�gated further, 

aiming to determine the most op�mal grip for LD ac�vity in the LPD between four grips: wide grip 

anterior (WGA), wide grip posterior (WGP), supinated grip (SG) and close grip (CG). Repor�ng the WGA 

to be op�mal for maximally recrui�ng the LD. Other researchers have added to this, offering the WGP 

and seated row to elicit the most ac�va�on, sugges�ng the BOBR to be subop�mal for recrui�ng the 

LD, but op�mal for the upper, middle and lower trapezius (Handa et al., 2005; Lehman et al., 2004). 

However, the WGP has been shown to cause injury by stressing the glenohumeral ligaments 

extensively and should be avoided (Crate, 1997; Sperandei et al., 2009). Lusk, Hale & Russel (2010) set 

out to determine if grip orienta�on had a greater effect than width. Finding no difference between 

grip width but significant differences between orienta�on, recommending a pronated grip (2010). 

Lehman et al. (2004) found the opposite, repor�ng no differences between grip orienta�on, but 

differences between LD targeted exercises, but stated the rela�ve changes were small, and may have 

no effect on weight training significance. Our finding is also comparable to those surrounding 

compound exercises for different muscle groups. The deadli� is an exercise targeted on strengthening 

the lower body and posterior chain. Many varia�ons have been developed and researched, with each 

varying ac�va�on across a range of muscles (Mar�n-Fuentes, Oliva-Lozano, & Muyor, 2020). A wide 

grip is typically only employed in the Romanian deadli� (RDL) & snatch deadli� and holds advantage 

over other varia�ons by warran�ng a greater level of upper back strength and scapular & spinal 

stabiliza�on (Piper & Waller, 2001). Concerning the bench press, Clemons & Aaron (1997) reported 

ac�vity increases in the prime movers when employing a wider grip. This finding was credited to the 

poten�al increase in torque around the shoulder joint (Clemons & Aaron, 1997). Similarly, one possible 

explana�on for our finding is due to the greater degree of humeral abduc�on; a wider grip beter aligns 

with the muscle fibers and is more specific to the LD movement plane (McAllister et al., 2013; García-

Jaén et al., 2021). 

 

This study also found amplitude differences between limbs. Paired T-test analysis of mean sEMG 

revealed significantly greater ac�va�on in the le� LD. Similarly, Flint et al. (2015) also found the le� LD 

to ac�vate more and credited the finding to the poten�al effects of; a small sample size, hand 

dominance, or a limited familiarisa�on period. With the high level of detail in the familirisa�on session, 

it is unlikely our finding can be credited to this. However, the present sample size is small and is a 
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viable cause. Yet, despite hand dominance not being recorded in this study, it is thought to be the most 

likely cause of this finding. Muscular imbalances can occur through a variety of means, par�cularly by 

hand dominance. Daily preferen�al use has been shown to alter physiological and mechanical 

proper�es of skeletal muscle (Adam, Luca & Erim, 1998). Thus, during compound li�s, it is not 

uncommon for bilateral muscle pairs to ac�vate at different rates and to different extents. With an 

es�mated 10.6% of people being le� handed, it is fair to assume the le� LD o�en had to ac�vate more 

to keep up with the right (Papadatou-Pastou et al., 2020). Further research is needed to understand 

the true cause of this finding, with a greater sample size and a measure of hand dominance. Further 

insight could be valuable to coaches, athletes and physiotherapists as muscular imbalances are related 

to acute injuries (Croisier, 2004). This insight could help iden�fy muscular imbalances earlier and allow 

for informed targeted exercise selec�on to prevent injury.  

 

Irrespec�ve of grip width, both LD exhibited a linear increase between sets at 60% 1RM, with the 

accep�on of the le� LD WG set 3 and right LD WG set 2 which both saw a non-significant decline. Mean 

scores from the repeated measures ANOVA indicate sEMG amplitude will increase with sets linearly. 

Many studies have examined the rela�onship between sEMG amplitude and muscle ac�va�on, with it 

now being an accurate measure of fa�gue index (Lowery & O’Malley, 2003; Cifrek et al., 2009). 

However, very few studies report sEMG amplitude between sets and repi��ons when not working to 

failure. When inves�ga�ng muscle ac�va�on to failure at 80 & 30% 1RM, Jenkins et al. (2015) found, 

in the 80% 1RM group, only one of eight subjects to exhibit a linear increase in EMG amplitude 

between sets, sugges�ng muscle ac�va�on at 80% 1RM remained at similar levels across all repi��ons 

and sets. However, in the 30% 1RM group, Jenkins reported a significant decline in EMG aplitude 

between sets. This contrasts with our findings and suggests fa�gue index may differ at different %1RM. 

This also contrasts with previous literature from Jenkins et al., finding the same decline between sets 

in the 80% 1RM group, but a linear increase in the 30% 1RM group (2015). The main differences 

between our inves�ga�on and both of Jenkins’ is the studied muscle groups and extent of fa�gue 

(failure/nonfailure). Factors such as loca�on, architecture, bloodflow (Yasuda et al., 2009), or fiber type 

compisi�on of the musculature may influence the recruitment response to different %1RM and to 

what extent. Combined, the present findings suggest muscle recruitment in response to different 

%1RM loads must be specific. Future studies should look to define these specifics, inves�ga�ng the 

same muscle group at different %1RM.  

 

Despite increasing between sets, a decrease in sEMG amplitude was observed between repe��ons. 

Agreeing with previous research from Augustsson et al. (2003), who found a reduc�on in ac�vity across 
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repi��ons when reviewing ac�va�on for lower limb muscles in the leg press. This finding contrasts 

previous literature from Sundstrup et al. (2012). When reviewing the physiological effects of training 

to or near to failure (3RM) with elsas�c resistance in untrained women, normalised sEMG values for 

the failure group increased in a curvilinear fashion un�l hi�ng a plateau in the final repi��ons, 

whereas the 3RM group displayed very similar levels throughout (Sundstrup et al., 2012). Sugges�ng 

going to complete failure is unnecessary when aiming to recruit the en�re motor unit (Sundstrup et 

al., 2012). The main differences in this study are the social group, musculature and type of resistance 

inves�gated. Several studies have inves�gated the effects on recruitment between mode of resistance, 

with those agreeing mode can heavily influence li�ing velocity and thereby muscle coordina�on and 

ac�va�on, par�cularly in elas�c resistance (Duffey & Challis, 2012; Izquierdo et al., 2006; Aboodarda, 

Page & Behm., 2016). It is no secret muscles respond differently under the manipula�on of different 

training variables (rest, velocity, load, mode, volume) (Sundstrup et al., 2012). By such means, this 

finding could have a similar explana�on to that of Sundstrup et al. (2012). Amplitude cancella�on 

occurs when the respec�ve elecrtodes underes�mate the amount of motor unit ac�vity due to the 

loss of informa�on that occurs when overlapping posi�ve and nega�ve phases of motor unit poten�als 

cancel one another out and reduce the signal (Keenan et al., 2005; Day & Hulliger., 2001). With the 

back being one of the largest and complex muscle groups, it is a valid explana�on for the observed 

decrease in amplitude (MacDonald, Moseley, Hodges, 2009). Amplitude cancella�on has been 

recognised for decades, yet only one study has quan�fied amplitude interference using intramuscular 

EMG (Keenan et al., 2005). With Day & Hulliger (2001) finding a 50% reduc�on in intramuscular EMG 

amplitude in cats, sugges�ng a MVC to be necessary for more accurate and reliable results. Future 

studies should explore the use of intramuscular EMG, with a measure of MVC. 

 

Conclusion 

This is the first study to assess bilateral ac�va�on of the LD between grip widths. The primary findings 

indicate that in the BOBR, LD ac�vity remained greater at the wide grip when compared to narrow. 

This is thought to be through the greater degree of humeral abduc�on, being more specific to the LD 

movement plane. A greater level of ac�va�on was observed in the le� LD, this finding was atributed 

to hand dominance. LD ac�vity increased between sets, this finding was credited to fa�gue, as the 

demand increases, greater ac�va�on of the muscle is required to maintain performance. LD ac�vity 

decreased between repi��ons, this finding was credited to cross-talk cancelling out sEMG amplitude. 

Future studies are needed to determine the op�mal grip width for LD ac�va�on and to further examine 

the interac�on with ar�cula�ng muscles at varied loads to determine a load-ac�va�on rela�onship for 

the LD in the BOBR. 



GJSSCMR 
Swann & Barry - 1582 
 

13 

References 
 
Aboodarda, S. J., Page, P. A., & Behm, D. G. (2016). Muscle ac�va�on comparisons between elas�c and 
isoiner�al resistance: A meta-analysis. Clin Biomech, 39, 52-61. 
 
Adam, A., Luca, C. J. D., & Erim, Z. (1998). Hand dominance and motor unit firing behavior. J 
Neurophysiol, 80(3), 1373-1382. 
 
Aisen, M. L., Krebs, H. I., Hogan, N., McDowell, F., & Volpe, B. T. (1997). The effect of robot-assisted 
therapy and rehabilita�ve training on motor recovery following stroke. Arch Neurol, 54(4), 443-446. 
 
Alway, S. E. Thicken Your Upper and Middle Back With Bent Over Barbell Rows. 
 
Augustsson, J., Thomeé, R., Hörnstedt, P., Lindblom, J., Karlsson, J., & Grimby, G. (2003). Effect of pre-
exhaus�on exercise on lower-extremity muscle ac�va�on during a leg press exercise. J Stren Cond Res, 
17(2), 411-416. 
 
Byrnes, W. C., & Clarkson, P. M. (1986). Delayed onset muscle soreness and training. Clin Sports Med, 
5(3), 605-614. 
 
Cheung, K., Hume, P. A., & Maxwell, L. (2003). Delayed onset muscle soreness. Sports Med, 33(2), 145-
164. 
 
Cifrek, M., Medved, V., Tonković, S., & Ostojić, S. (2009). Surface EMG based muscle fa�gue evalua�on 
in biomechanics. Clin Biomech, 24(4), 327-340. 
 
Clemons, J. M., & Aaron, C. (1997). Effect of grip width on the myoelectric ac�vity of the prime movers 
in the bench press. J Stren Cond Res, 11(2), 82-87. 
 
Crate, T. (1997). Analysis of the lat pulldown. Stren Cond J, 19(3), 26-29. 
 
Croisier, J. L. (2004). Muscular imbalance and acute lower extremity muscle injuries in sport. Int Sport 
Med J, 5(3), 169-176. 
 
Day, S. J., & Hulliger, M. (2001). Experimental simula�on of cat electromyogram: evidence for algebraic 
summa�on of motor-unit ac�on-poten�al trains. J Neurophysiol, 86(5), 2144-2158 
 
DiStasio, T. J. (2014). Valida�on of the Brzycki and Epley equa�ons for the 1 repe��on maximum back 
squat test in division I college football players. Research Papers. Carbondale, IL. Southern Illinois 
University. 
 
Duffey, M. J., & Challis, J. H. (2007). Fa�gue effects on bar kinema�cs during the bench press. J Stren 
Cond Res, 21(2), 556-560. 
 
Fenwick, C. M., Brown, S. H., & McGill, S. M. (2009). Comparison of different rowing exercises: trunk 
muscle ac�va�on and lumbar spine mo�on, load, and s�ffness. J Stren Cond Res, 23(5), 1408-1417. 
 
Flint, J., Linneman, T., Pederson, R., & Storstad, M. (2015). EMG analysis of la�ssimus dorsi, erector 
spinae and middle trapezius muscle ac�vity during spinal rota�on: A pilot study. University of North 
Dakota. 
 



GJSSCMR 
Swann & Barry - 1582 
 

14 

 
García-Jaén, M., Sanchis-Soler, G., Carrión-Adán, A., & Cortell-Tormo, J. M. (2021). Electromyographical 
responses of the lumbar, dorsal and shoulder musculature during the bent-over row exercise: a 
comparison between standing and bench postures (a preliminary study). J Phys Educ Sport, 21, 1871–
1877. 
 
Gen�l, P., Fisher, J., & Steele, J. (2017). A review of the acute effects and long-term adapta�ons of 
single-and mul�-joint exercises during resistance training. Sports Med, 47, 843-855. 
 
Handa, T., Kato, H., Okada, J., & Kato, K. (2005). Compara�ve electromyographical inves�ga�on of the 
biceps brachii, la�ssimus dorsi, and trapezius muscles during five pull exercises. Jap J Phys Fit Sports 
Med, 159-168. 
 
Hermens, H. J., Freriks, B., Disselhorst-Klug, C., & Rau, G. (2000). Development of recommenda�ons 
for SEMG sensors and sensor placement procedures. J Electromyo Kinesiol, 10(5), 361-374. 
 
Hewson, D. J., Hogrel, J. Y., Langeron, Y., & Duchêne, J. (2003). Evolu�on in impedance at the electrode-
skin interface of two types of surface EMG electrodes during long-term recordings. J Electromyo 
Kinesiol, 13(3), 273-279. 
 
Izquierdo, M., González-Badillo, J. J., Häkkinen, K., Ibanez, J., Kraemer, W. J., Altadill, A., ... & Goros�aga, 
E. (2006). Effect of loading on uninten�onal li�ing velocity declines during single sets of repe��ons to 
failure during upper and lower extremity muscle ac�ons. Int J Sports Med, 27(09), 718-724. 
 
Jenkins, N. D., Housh, T. J., Bergstrom, H. C., Cochrane, K. C., Hill, E. C., Smith, C. M., ... & Cramer, J. T. 
(2015). Muscle ac�va�on during three sets to failure at 80 vs. 30% 1RM resistance exercise. Eur J Appl 
Physiol, 115, 2335-2347. 
 
Jenkins, N. D., Housh, T. J., Buckner, S. L., Bergstrom, H. C., Cochrane, K. C., Smith, C. M., ... & Cramer, 
J. T. (2015). Individual responses for muscle ac�va�on, repe��ons, and volume during three sets to 
failure of high-(80% 1RM) versus low-load (30% 1RM) forearm flexion resistance exercise. Sports, 3(4), 
269-280. 
 
Juan, C. S. (2001). Single-leg training for 2-legged sports: Efficacy of strength development in athle�c 
performance. Stren Cond J, 23(3), 35. 
 
Kasovic, J., Mar�n, B., & Fahs, C. A. (2019). Kinema�c differences between the front and back squat 
and conven�onal and sumo deadli�. J Stren Cond Res, 33(12), 3213-3219. 
 
Keenan, K. G., Farina, D., Maluf, K. S., Merle�, R., & Enoka, R. M. (2005). Influence of amplitude 
cancella�on on the simulated surface electromyogram. J Appl Physiol, 98(1), 120-131. 
 
Papadatou-Pastou, M., Ntolka, E., Schmitz, J., Mar�n, M., Munafò, M. R., Ocklenburg, S., & Paracchini, 
S. (2020). Human handedness: A meta-analysis. Psych Bull, 146(6), 481. 
 
Park, S. Y., & Yoo, W. G. (2013). Comparison of exercises inducing maximum voluntary isometric 
contrac�on for the la�ssimus dorsi using surface electromyography. J Electro Kinesiol, 23(5), 1106-
1110. 
 
Piper, T. J., & Waller, M. A. (2001). Varia�ons of the deadli�. Stren Cond J, 23(3), 66. 
 



GJSSCMR 
Swann & Barry - 1582 
 

15 

Rodrigues, P., de Azevedo Correia, M., & Wharton, L. (2019). Effect of menstrual cycle on muscle 
strength. J Exer Physiol Online, 22(5), 89-96. 
 
Ronai, P. (2017). The barbell row exercise. ACSM's Health & Fit J, 21(2), 25-28. 
 
Signorile, J. E., Zink, A. J., & Szwed, S. P. (2002). A compara�ve electromyographical inves�ga�on of 
muscle u�liza�on paterns using various hand posi�ons during the lat pull-down. J Stren Cond Res, 
16(4), 539-546. 
 
Soltani, P., & Vilas-Boas, J. P. (2016). Muscle ac�va�on during exergame playing. In Handbook of 
Research on Holis�c Perspec�ves in Gamifica�on for Clinical Prac�ce (pp. 312-341). IGI Global. 
 
Sperandei, S., Barros, M. A., Silveira-Júnior, P. C., & Oliveira, C. G. (2009). Electromyographic analysis 
of three different types of lat pull-down. J Stren Cond Res, 23(7), 2033-2038. 
 
Stoudt, H. W. (1970). Skinfolds, body girths, biacromial diameter, and selected anthropometric indices 
of adults. Vital Health Stat, 11(35), 1960-1962. 
 
Sundstrup, E., Jakobsen, M. D., Andersen, C. H., Zebis, M. K., Mortensen, O. S., & Andersen, L. L. (2012). 
Muscle ac�va�on strategies during strength training with heavy loading vs. repe��ons to failure. J 
Stren Condit Res, 26(7), 1897-1903. 
 
Wagner, L. L., Evans, S. A., Weir, J. P., Housh, T. J., & Johnson, G. O. (1992). The effect of grip width on 
bench press performance. J Appl Biomech, 8(1), 1-10. 
 
Yasuda, T., Brechue, W. F., Fujita, T., Shirakawa, J., Sato, Y., & Abe, T. (2009). Muscle ac�va�on during 
low-intensity muscle contrac�ons with restricted blood flow. J Sports Sci, 27(5), 479-489. 


	Abstract
	Introduction
	Methods
	Results
	Discussion
	References


