
 

 

 

Does the grip in the deadlift 
exercise cause asymmetri in 
force distribution between the 
left and right leg? 
 

Edit Strömbäck  
Idrottsmedicin F3, 15 hp 

Kandidatexamanensuppsats 
Våren 2014 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

Handledare: 
Andreas Isaksson 
Michael Svensson  Examinator:  
Idrottsmedicinska enheten   Idrottsmedicinska enheten 
Institutionen för Kirurgisk och  Institutionen för Kirurgisk och  
Perioperativ Vetenskap  Perioperativ  Vetenskap 

    

Bihandledare 
Lars Berglund 
Enheten för fysioterapi 
Institutionen för samhällsmedicin och rehabilitering 

Table of contents 
Abstract ..................................................................................................................................................... 1 

Introduction ............................................................................................................................................ 1 

Method....................................................................................................................................................... 2 

Subjects .................................................................................................................................................... 2 

Testing ...................................................................................................................................................... 2 

Data and statistical analysis ................................................................................................................... 3 

Result ......................................................................................................................................................... 4 

Discussion ................................................................................................................................................ 6 

Differences between grips ....................................................................................................................... 6 

Differences between lifts ......................................................................................................................... 6 

Risk of injury ............................................................................................................................................ 6 

Application to training ............................................................................................................................ 7 

Further studies......................................................................................................................................... 7 

Conclusion ................................................................................................................................................ 7 

References ................................................................................................................................................ 8 

 

 



1 

 

 

Abstract 

In the powerlifting deadlift, you use a grip where one hand is pronated and the other supinated. Earlier 

studies have noted differences in muscle activation between grips in upperbody excersices, but how the grip 

effects the muscle activation in the deadlift has not been investigated and it is not known if using the same 

grip over time can cause muscular imbalance or injuries. The purpose of the study was too is to investigate if 

there is a difference in force distribution and development between the left and right leg with a double 

pronated, dominant and non-dominant under-/overhand grip in the deadlift exercise. Subjects were 10 

competitive powerlifters consisting of 7 men and 3 women. Testing was performed on two force plates 

measuring ground reaction force with one leg on each plate. The lifters did 2 lifts with each grip with 80% of 

their 1RM in the conventional deadlift. Peak force, time to peak force, force impulse and values at the same 

time as the total peak force was analyzed for each side. Peak force for the total force curve was also analyzed. 

The result showed one significant value between grips: The mean difference between the two sides at the 

same point as the total peak force showed a significans of P=0,02. Significant values were also found in force 

impulse (P=0,03) and values at total peak force (P=0,04) when analyzing lift one and two for the dominant 

grip between each other. This study shows that using the same over-/underhand grip does not affect force 

production or bilateral differences and is only a matter of comfort. However, it is hard to draw a conclusion 

and future testing should involve complementary methods to be able to state if there are differences and how 

these present themselves. 
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Introduction                                                                                                                                                   

The deadlift, which is the center of this study, is performed by lifting a bar from the ground. Powerlifting is a 

sport consisting of three disciplines (squat, benchpress and deadlift) where the person with the highest total 

weight lifted wins. The lift is finished when the lifter is in an upright position with knees, hip and shoulders 

extended. When competing in powerlifting, two different styles of deadlift are allowed: the sumo style and 

the conventional deadlift. In the sumo style, the lifter use a wider position of the feet with the hands between 

the legs, whereas in the conventional style the lifters feet generally has a hip-wide distance and the hands grip 

the bar on the outside of the legs (Beckham et al. 2012). Hales (2010) states that it is essential to have a 

technique that suits the individual to reach maximal weight in the deadlift. However, there are very few 

scientific studies that have analyzed the biomechanics and program design of powerlifting to be able to apply 

it on training. 

 

Siewe et al. (2011) investigated injuries in powerlifters and found that pain in the lower back is one of the 

most common injuries in powerlifting. Even though the number of injuries in the sport is relatively low, it is 

still a factor that affects training, performance and in the long run could cause chronic injuries. What causes 

these injuries has not been investigated, but a reason could be accustomed asymmetric movements which 

gives an uneaven load. Hides et al. (1976) also found a strong correlation between muscular asymmetry and 

pain in the lower back. These findings were however correlated with mechanisms (muscle wasting) caused 

by already existing injury in the lower back, but the author also points at the posibility of “normal” 

asymmetri caused by sports that has unilateral use of muscle. Performing repetitive movements over time can 

cause overuse injuries which Stone et.al (1994) describes as a microtrauma in the muscletendinous unit. This 

repetitive work can lead to poor flexibility, weakened muscles and muscular imbalance in a specific area, 

which in the long run can cause chronic injuries. 

 

Earlier studies have spotted three key positions in the deadlift: (1) when the bar lifts of the ground, (2) the 

passing of the knees and (3) the final extension of the hips and knees. When examining isometric force in 

these positions, the peak force increased with higher bar position, reaching the highest point before hip lock 

out (Beckham et al., 2012). Escamilla et al. (2000) found that vertical bar velocity reached a minimum at 

slightly more than 50% of the total vertical bar distance and slightly less than 50% of the total lifting time. 
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They also found three velocity phases during the lift: the first peak velocity, the minimum velocity and the 

second peak velocity, but the authors says that this may vary with total lifting time.  

 

To be able to lift heavy weights you need good grip strength to not drop the bar. During training you can use 

lifting straps to help you maintain the grip, but when competing in powerlifting you are not allowed to use 

them and this is the reason for using an under-/overhand grip (one hand pronated and the other supinated). 

Because humans are either left or right handed it is natural to prefer one grip over the other (which hand is 

pronated/supinated). Incel et al. (2002) found a significant difference in grip strength between the dominant 

and non-dominant hand. How this affects muscle activation and how it differs from the double pronated grip 

during the lift has not been studied. However, Lehman et al. (2004) and Signorile et al. (2002) studied 

different grip types during the lat pull down and differences between muscle activation were significant. A 

supinated grip showed a bigger activation of biceps brachii while the pronated grip had higher activation of 

the latisimmus dorsi muscle. A number of muscles activated in this movement are muscles also used during 

the deadlift: for example latissimus dorsi, biceps brachii and muscles in the upper back (Noe et al., 1992). 

The question is whether these bilateral differences in muscle activation when using different grips in the long 

run can cause muscular asymmetry which can create a higher risk of injuries.  

 

Purpose of the study 
The purpose of this study is to investigate if there is a difference in force distribution and development 

between the left and right leg with a double pronated, dominant and non-dominant under-/overhand grip in 

the deadlift exercise.  

 

The hypothesis is that the double pronated grip as well as the dominant under-/overhand grip will have an 

even force production between the left and right left, where as the non-dominant grip will cause stronger 

bilateral differences in force distribution between legs.  

 
Method 

Subjects 

Subjects were 10 powerlifters consisting of 7 men and 3 women (see table 1). Some of the lifters preferred 

the sumo style deadlift, but all of the lifters had used the conventional deadlift as a part of their training 

regime and did not have injuries that could affect technique or performance during testing. Before testing the 

subjects were asked to state their 1RM (1 repetition maximum) based on the lifters most recent maximal lift 

in the conventional deadlift and their dominant grip. Of the 10 lifters, 5 preferred the right hand pronated and 

the left supinated and the others preferred the left hand pronated and the right supinated. They also signed an 

informed consent with information about the purpose of the study, how data were to be handled and that they 

could quit the study without reason at any time, that they participated voluntarily and that they were to be 

anonymous in the study. 

 

Table 1. Displays the mean values ± SD for age, body weight (BW) and 1RM . Years of powerlifting (PL) 

training is displayed as minimum and maximum.   

 
          

  Number Age BW (kg) 1RM (kg) Years of PL  

Males 7 23±3,7 95±19,6 197±32 Min: 0,5 Max: 12 

Females 3 24±2,6 71±11,5 137±16 Min: 1 Max: 6 

      
Testing 

Warm up were standardized and began with 5 repetitions on 35% of 1RM with 3 minutes rest, followed by 3 

reps on 50% of 1RM with 4 minutes rest, 2 reps on 60% of 1RM with 5 minutes rest and finally 1-2 reps at 

70% of 1RM. Since it has been recommended to rest at least 3-5 minutes between sets (Fleck et al. 2004), 5 

minutes of rest was chosen between lifts. During warm up, subjects were allowed to use whatever grip they 

preferred. 
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Testing was performed on two force plates (Digital Balance Analyzer) measuring ground reaction force 

(GRF) at 100 Hz. The lifter had one leg on each plate to be able to measure difference between left and right. 

The weight used during testing was 80% of 1RM. The load in the study was chosen by the mean intensity 

often used in strength training regimes, which is 80% of 1RM (1 repetition maximum) (Rhea et al., 2003). To 

be able to hold the weight with the double pronated grip, all lifters used lifting straps. Other equipment was a 

lifting belt. The lifter was told to stand as centered as possible on the plates, but maintain a preferable lifting 

position. The lifter was told to grip the bar and stand in a relaxed position and wait for the “start” signal from 

the test leader. When hearing “start”, the lifter got in to starting position and lifted the bar from the ground 

and stop when standing in an upright position. Upon the signal “down”, the lifter put the bar down on the 

ground without dropping it. Each lifter did  two lifts with each grip (a total of six lifts) to outline if 

differences between repetitive lifts were smaller or bigger then the ones between grips. The grips used were a 

double pronated grip (DP), dominant under/overhand grip (DOM) and non-dominant under/overhand grip 

(NDOM). The grip set up was randomized and rest between lifts was 5 minutes.  

Data and statistical analysis 

Microsoft Office Excel 2007 was used to perform statistical analysis. To normalize the data, all the initial 

values were moved to a chosen baseline at 0 N. Peak force (PF) for the two sides and the total curve, time to 

peak force, force impulse (FI) and the values at the same point as the total peak force were extracted from 

each curve and the mean value of the first and second lift with each grip were compiled. The lift was divided 

into two parts; (1) from the starting point to a dropping of the force, and (2) the remaining time to the final 

dropping of the curve. The starting point of the lift was chosen from where the curve started rising rapidly 

and the end time before the drop to baseline (see figure 1 for the dividing of the curve). Force impulse was 

measured by calculating the integral of the values for the two sides at the start- and end point for the total 

force curve.  

 

Because 5 of the lifters preferred the right hand pronated and the left hand supinated in the dominant grip, 

and the other half preferred the opposite, the values were not sorted by the left/right leg on the force plate. 

Instead, they were divided by which leg that had the pronated/supinated hand on its side. When analyzing the 

data, the same side with each grip were compared against each other as well ass the difference between the 

pronated/supinated side with the same grip. The mean difference between the two sides with each grip were 

also compared. 

 
Figure 1. Shows the dividing of the curve into two phases. The first phase from the acceleration to the first decrease of 

the curve, and the second phase from the ending of the first phase to the point before the decrease to baseline. 

 

 
 

Statistical significance was tested by ANOVA or two-tailed Student’s t-test. All values are presented as mean 

values ± SD. P-values of less than 0.05 were considered to represent statistically significant differences. 
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Result 

The result of analyze in table 2 between the pronated and the supinated side with each grip shows no 

significant values.  

 

Table 2. Displays the mean values ± SD between the pronated/supinated (pro/sup) side (determined by the 

dominant grip) for peak force (PF), time to peak force, values at the same point as the total peak force (value 

PF Tot) and force impulse (FI) for the first and second part of the lift. PF, value PF Tot and FI are displayed 

in Newton (N). Time to PF is displayed in seconds (s). The values are sorted by the double pronated (DP), 

dominant (DOM) and non-dominant (NDOM) grips. 

        
         DP Pro DP Sup P-value DOM Pro DOM Sup P-value NDOM Pro NDOM Sup P-value 

 PF (N) 1058±314 1001±202 0,25 995±271 1081±315 0,21 1069±314 1003±298 0,14 
 Time to PF (s) 2±1 2,1±0,9 0,93 1,67±0,8 1,93±0,7 0,27 2,1±0,4 2,2±0,9 0,68 
 Value PF Tot (N) 956±252 956±237 0,98 898±288 970±263 0,24 942±262 932±293 0,81 
 FI 1 (N) 1473±365 1541±409 0,25 1429±496 1534±415 0,17 1459±476 1422±499 0,54 
 FI 2 (N) 977±324 948±219 0,73 843±342 840±223 0,96 932±265 834±334 0,22 
 

           The result of analyze in table 3 for the mean difference between the values for the different grips displays one 

significant value (P=0,02) for the values at the same point as the total peak force. 

 

Table 3. Displays the mean difference ± SD between the three grips for peak force (PF), time to peak force, 

values at the same point as the total peak force (value PF Tot) and force impulse (FI) for the first and second 

part of the lift. PF, value PF Tot and FI are displayed in Newton (N). Time to PF is displayed in seconds (s). 

The values are sorted by the double pronated (DP), dominant (DOM) and non-dominant (NDOM) grips. 

          

  DP  DOM NDOM P-value 

PF (N) 126±88 136±174 110±88 0,89 

Time to PF (s) 0,86±0,5 0,65±0,3 0,73±0,7 0,69 

Value PF Tot (N) 60±35 163±100 95±95 0,02* 

FI 1 (N) 133±128 203±126 136±128 0,38 

FI 2 (N) 226±112 157±133 189±167 0,55 

     The result of analyze in table 4 between the same side for the different grips shows no significant difference. 

 

Table 4. Displays the mean values  ± SD between the same sides with each grip for peak force (PF), time to peak 

force, total peak force, values at the same point as the total peak force (value PF Tot) and force impulse (FI) 

for the first and second part of the lift. PF, value PF Tot and FI are displayed in Newton (N). Time to PF is 

displayed in seconds (s). The values are sorted by the double pronated (DP), dominant (DOM) and non-

dominant (NDOM) grips. 

          
   DP DOM NDOM P-value 
 PF Pro (N) 1058±314 995±271 1069±314 0,83 
 PF Sup (N) 1001±203 1081±315 1003±298 0,76 
 FI Pro 1 (N) 1473±365 1466±496 1459±476 0,99 
 FI Sup 1 (N)  1541±409 1534±415 1422±499 0,79 
 FI Pro 2 (N) 977±324 843±342 932±265 0,62 
 FI Sup 2 (N)  948±219 840±223 834±334 0,56 
 Time to PF Pro (s) 2,033±1 1,669±0,76 2,051±0,4 0,46 
 Time to PF Sup (s) 2,063±0,9 1,932±0,7 2,185±0,9 0,81 
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Total PF (N) 2432±507 2385±526 2377±538 0,96 
 Value Tot PF Pro (N) 956±252 898±288 942±262 0,85 
 Value Tot PF Sup (N) 956±237 970±263 932±293 0,94 
 

      The result of analyze between the pronated/supinated side for lift one and two with each grip is presented in 

table 5 and shows no significant difference. 

 

Table 5. Displays the mean values ± SD, between the pronated/supinated (pro/sup) side (determined by the 

dominant grip) for peak force (PF), time to peak force, values at the same point as the total peak force (value 

PF Tot) and force impulse (FI) for the first and second part of the lift. PF, value PF Tot and FI are displayed 

in Newton (N). Time to PF is displayed in seconds (s). The values are sorted by the double pronated (DP), 

dominant (DOM) and non-dominant (NDOM) grips. 

          DP1 Pro DP1 Sup P-value DP2 Pro DP2 Sup P-value 
 Peak Force (N) 980±332 1010±223 0,68 935±347 1025±209 0,29 
 Value PF Tot (N) 970±290 961±241 0,87 962±294 981±241 0,66 
 Force Impulse 1 (N) 1377±320 1351±297 0,49 1570±478 1732±625 0,17 
 Force Impulse 2 (N) 1007±276 940±283 0,46 949±398 957±235 0,93 
   DOM1 Pro DOM1 Sup P-value DOM2 Pro DOM2 Sup P-value 
 Peak Force (N) 1020±299 1083±228 0,25 996±264 1011±256 0,68 
 Value PF Tot (N) 936±348 1025±286 0,26 874±260 937±270 0,15 
 Force Impulse 1 (N) 1418±558 1441±602 0,72 1497±470 1494±654 0,97 
 Force Impulse 2 (N) 775±309 864±229 0,46 913±378 818±340 0,16 
   NDOM1 Pro NDOM1 Sup P-value NDOM2 Pro NDOM2 Sup P-value 
 Peak Force (N) 1070±336 970±288 0,09 1067±309 1063±338 0,96 
 Value PF Tot (N) 986±288 874±293 0,08 900±314 991±365 0,5 
 Force Impulse 1 (N) 1475±412 1408±448 0,22 1444±552 1437±578 0,92 
 Force Impulse 2 (N) 976±254 871±315 0,35 890±351 797±405 0,3 
 

        The result of analyze between the same sides for lift one and two with each grip is presented in table 6. There 

is a significant difference in the total peak force (P=0,04) and in the force impulse for the second part of the 

curve (P=0,03) between lift one and two with the dominant grip. 

 

Table 6. Displays the mean values ± SD for the same side between lift one and two with each grip.  Values displayed 

are peak force (PF), total peak force, values at the same point as the total peak force (value PF Tot) and 

force impulse (FI) for the first and second part of the lift. PF, value PF Tot and FI are displayed in Newton 

(N). The values are sorted by the double pronated (DP), dominant (DOM) and non-dominant (NDOM) grips. 

                    

  DP 1 DP 2 P-value DOM 1 DOM 2 P-value NDOM 1 NDOM 2 P-value 

PF Pro (N) 980±333 935±347 0,32 1020±299 996±264 0,63 1070±336 1067±309 0,95 

PF Sup (N) 1010±223 1025±209 0,7 1083±228 1011±256 0,05 970±288 1063±338 0,23 

Total PF (N) 2438±505 2427±532 0,87 2431±551 2312±515 0,09 2361±551 2335±469 0,73 

Value Tot PF Pro (N) 970±290 962±294 0,82 936±340 874±260 0,24 986±288 900±314 0,38 

Value Tot PF Sup (N) 961±241 981±246 0,47 1025±286 937±270 0,04* 874±293 991±365 0,26 

FI Pro 1 (N) 1377±320 1570±478 0,12 1418±558 1497±470 0,54 1475±412 1444±552 0,64 

FI Sup 1 (N)  1351±297 1732±626 0,05 1441±620 1494±654 0,74 1408±448 1437±578 0,74 

FI Pro 2 (N) 1007±276 949±398 0,42 775±326 913±378 0,03* 976±254 890±351 0,39 

FI Sup 2 (N)  940±283 957±235 0,85 864±229 818±340 0,7 871±315 797±405 0,38 
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Discussion 

Differences between grips 

One significant difference was found in force production between lifts (see table 3). This was displayed in the 

mean difference in the values at the same point as the total peak force. Because this is only one significant 

value, it is hard to draw a conclusion from it, but it does show that the curves for the left and right leg does 

differ from each other. No other value showed a significant difference. By studying subjects’ individual 

curves small variations between the right and left force curves can be distinguished between grips, but also 

between the first and the second lift with the same grip. No further analysis can be drawn due to the 

difference in duration of the entire lifts, but a possible explanation might be that the differences occur when 

the lifter is in an upright position. Individual technique and lifting speed also makes the force curves different 

and the only phase that is relatively similar between subjects is the first part of the curve. In a recent study by 

Beckham et.al (2012) isokinetic force production in deadlift positions were investigated. It was shown that 

force production increased with extension of the body. According to this result we can speculate that force 

production in the present study should be the highest just before an extended position.  

 

If there are differences there is a possibility that these are not visible in the force production, but rather occur 

in muscle activation and body movement patterns. Escamilla et al. (2000) saw that there were no significant 

bilateral differences in joint and segmental angles, linear displacement or linear velocity when studying 

powerlifters executing the deadlift at competition, and draws the conclusion that the deadlift is a symmetrical 

excersice. A possible explanation is that compensatory movement can affect the force and even it out so that 

no visible differences can be seen in force production (the lifter moving around his or hers own axis). It is 

also possible that load could have had an effect on the force production and bilateral differences. A higher 

load should put a higher demand in force and muscle activation, and since powerlifters use different loads 

during training this might affect the force profile.  

 

When studying electromyographical muscle activity on isokinetic deadlift it has been found that the 

latissimus dorsi can reach an activity up to 70% of its maximum capacity. Other muscles with significant 

high activity was the trunk, arms, shoulders and muscles in the upper back. It is important to train these 

muscles to activate and work simultaneously to avoid injuries when lifting heavy loads (Noe et al., 1992). 

Lehman (2005) also found that a supinated grip during flat bench press caused a higher activity of the biceps 

brachii and clavicular portion of the pectoralis major, were the greatest change in muscle activity occurred in 

the biceps brachii. The author suggests that the increased activity may not cause a higher force production of 

the biceps brachii, but is the result of the biceps being shortened when the forearm is supinated. Lehman also 

says that when applying this to training, sport-specific movements should be preferred over training of 

specific muscle groups. This information can indicate that the differences occur in muscle activity alone and 

might not give a visible effect on the force production from the legs.  

Differences between lifts 

The values below the total peak force between lift one and two for the dominant grip with the supinated hand 

showed a significant difference (see table 5). A significance was also noted for the force impulse in the 

second part of the lift for the dominant grip for the pronated side (see table 5). In general, the values between 

lifts showed bigger differences (though they were not significant) then the ones between grips, which is 

suprising. It would be interesting to perform more lifts with the same grip to see if repeatable lifts would 

affect differences. The high load used in the study would however make this hard to do since the factor of 

fatigue has to be taken in account. Fatigue may affect technique and muscle activation which in itself can 

cause differences. 

Risk of injury 

The present study indicates no higher risk of injuries when using an over-/underhand grip. It has been shown 

that differences in muscle activation in the upper body occurs (Lehman, 2005, Lehman et al., 2004., Noe et 

al., 1992). A possible explanation is that the differences occur in muscle activity and that imbalance does not 

show when studying force production alone. However, muscle activation patterns with different grips have 
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only been examined in the upper body, so we cannot assume that there are differences in the lower 

extremities. Powerlifting is a sport with a very low amount of injuries, but these injuries are foremost injuries 

of overuse. To study more of these injuries over time and also localize if lifters with injuries have muscular 

imbalances would be desirable. If there are compensatory movements, also enhanced by muscular imbalance 

these could be a risk of injury over time. A deeper analysis why these injuries occur would be meaningful; 

are they caused by bad technique at heavy weights over longer periods of time, because of overuse or 

muscular imbalances? 

Application to training 

When studying force production alone, the lifters preferable grip during training does not matter. Studies that 

have investigated grip strength in the dominant and non-dominant hand found significant differences in 

strength (Incel et al., 2002). If there is a reason to train the grip strength in the non dominant hand to match 

the strength of the dominant hand cannot be confirmed. 

 

All the lifters expressed a discomfort when using the non-dominant grip. The expressions of discomfort 

might occur because of the lifters unfamiliarity with the grip, considering that they are not familiar with the 

grip during training.  

Further studies 

Further studies should include more subjects to gain more information, and maybe also to perform the same 

tests with different loads. By filming each test subject during the entire lift, this would give complementary 

information to the force plates which would probably make it possible to outline the different phases of the 

lift. To make an EMG analysis could also be useful for further investigation of muscle activation with 

different grips.  

Conclusion 

This study shows that using different grips does not affect force distribution or development between the left 

and right leg. However it is hard to draw a distinct conclusion and future testing should involve 

complementary methods to be able to state if there are differences and how these present themselves. Finally, 

further studies should also screen for injuries over time to evaluate if there is a connection between muscular 

imbalance and compensatory movements during the deadlift with different grips. 
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