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RELACIÓN ENTRE LA FUERZA DE 

PRENSIÓN MANUAL Y EL RENDIMIENTO 

COMPETITIVO EN POWERLIFTING 

 

RESUMEN 

El objetivo de este estudio fue examinar la relación 

entre la fuerza de prensión manual y el rendimiento 

competitivo en powerlifting, así como explorar la 

posible influencia de la asimetría de la fuerza de 

prensión manual (HGSA) sobre el rendimiento. 

Participaron 45 atletas masculinos de powerlifting de 

diferentes categorías de peso corporal. La fuerza de 

prensión manual se midió en las manos dominante y 

no dominante mediante un dinamómetro, y la HGSA 

se calculó como la diferencia porcentual absoluta 

entre ambas manos. El rendimiento se evaluó 

mediante los mejores resultados oficiales en peso 

muerto, sentadilla y press de banca. Los atletas se 

clasificaron en grupos de HGSA baja (≤10%), 

moderada (10–15%) y alta (≥15%). Las 

comparaciones entre grupos se realizaron mediante 

análisis de varianza de una vía y correlación de 

Pearson. También se realizaron análisis de 

correlación parcial controlando el peso corporal. Los 

resultados mostraron que no hubo diferencias 

significativas en el rendimiento entre los grupos de 

HGSA (p > 0,05). La HGSA media fue de 9.60 ± 

6.54%, indicando que los niveles de asimetría 

permanecieron generalmente dentro de límites 

funcionales. La HGSA, analizada como variable 

continua, no mostró asociaciones significativas con el 

rendimiento. Por el contrario, la fuerza de prensión 

manual absoluta se asoció significativamente con el 

rendimiento en powerlifting. La fuerza de prensión 

manual derecha mostró correlaciones positivas 

moderadas con los tres levantamientos, mientras que 

la izquierda solo se asoció significativamente con el 

press de banca. Tras controlar el peso corporal, la 

fuerza de prensión manual derecha permaneció 

asociada con el rendimiento en sentadilla y press de 

banca. En conclusión, la HGSA no mostró una 

asociación significativa con el rendimiento en 

powerlifting dentro de los niveles de asimetría 

observados. Sin embargo, la fuerza de prensión 

manual absoluta se asoció positivamente con el 

rendimiento en powerlifting. 

Palabras clave: Powerlifting; Fuerza de prensión 

manual; Asimetría; Rendimiento 

RELATIONSHIP BETWEEN HANDGRIP 

STRENGTH AND COMPETITIVE 

PERFORMANCE IN POWERLIFTING 

ABSTRACT 

The aim of this study was to examine the relationship 

between handgrip strength and powerlifting 

competition performance and to explore the potential 

influence of handgrip strength asymmetry on 

performance. A total of 45 male powerlifting athletes 

competing in different body weight categories 

participated in the study. Handgrip strength was 

measured in the dominant and non-dominant hands 

using a hand dynamometer, and handgrip strength 

asymmetry (HGSA) was calculated as the absolute 

percentage difference between the two hands. 

Performance was assessed based on the athletes’ best 

official competition results in the deadlift, squat, and 

bench press. Athletes were classified into low 

(≤10%), moderate (10–15%), and high (≥15%) 

HGSA groups. Between-group comparisons were 

conducted using one-way analysis of variance, and 

Pearson correlation analysis was performed to 

examine the relationships between handgrip strength 

and performance variables. Partial correlation 

analyses controlling for body weight were also 

performed. The results indicated no statistically 

significant differences in deadlift, squat, or bench 

press performance across HGSA groups (p > 0.05). 

The mean HGSA was 9.60 ± 6.54%, indicating that 

asymmetry levels generally remained within 

functional limits. HGSA analyzed as a continuous 

variable showed no significant associations with 

performance. In contrast, absolute handgrip strength 

was significantly associated with powerlifting 

performance. Right handgrip strength demonstrated 

moderate positive correlations with all three lifts, 

whereas left handgrip strength was significantly 

associated only with bench press performance. After 

controlling for body weight, right handgrip strength 

remained associated with squat and bench press 

performance. In conclusion, handgrip strength 

asymmetry was not significantly associated with 

powerlifting performance within the observed 

asymmetry levels. However, absolute handgrip 

strength was positively associated with powerlifting 

performance. 

Keywords: Powerlifting, handgrip strength, 

asymmetry, performance 
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INTRODUCTION 

Powerlifting is a strength sport based on lifting 

maximal loads in three fundamental movements 

squat, bench press, and deadlift and requires a high 

level of muscular strength, neuromuscular 

coordination, and technical control. Performance in 

this discipline is not solely determined by the force 

generated by large muscle groups but is also closely 

related to the effectiveness of auxiliary muscle 

groups responsible for stabilizing the bar during 

lifting. In this context, handgrip strength plays a 

critical role in securely holding the bar and efficiently 

transferring force through it (Cronin et al., 2017). 

Handgrip strength is considered one of the key 

components of powerlifting performance, particularly 

in the bench press and deadlift exercises. Preventing 

bar slippage during the deadlift and maintaining bar 

control during the bench press require sufficient grip 

strength. Previous studies have reported significant 

associations between handgrip strength, upper 

extremity strength, and overall power performance. 

Cronin et al. (2017) emphasized that handgrip 

strength is associated with performance indicators 

across various sports, particularly in activities 

requiring high levels of upper-extremity force 

production and external object control. In line with 

this view, Suazo and DeBeliso (2021) reported 

significant relationships between handgrip strength 

and both bench press and deadlift performance in 

powerlifting athletes, suggesting that grip strength 

may play an important role in maximal lifting 

performance. 

From a biomechanical perspective, symmetrical force 

production between the upper extremities contributes 

to effective bar control and efficient force application 

during powerlifting movements (Escamilla et al., 

2002; Hales et al., 2009). During the bench press, 

bilateral differences in handgrip strength may 

compromise bar stability and lifting efficiency by 

producing uneven force application between the 

upper extremities (Cronin et al., 2017). Recent 

biomechanical evidence also suggests that 

asymmetric loading can alter muscle activation 

patterns and movement mechanics during the bench 

press, potentially affecting lifting efficiency (Yan et 

al., 2025). Likewise, although deadlift performance is 

primarily determined by lower-extremity and trunk 

force production, adequate and balanced handgrip 

strength is essential for maintaining secure bar 

control throughout the lift (Suazo & DeBeliso, 2021; 

Cronin et al., 2017). Furthermore, recent findings 

from Paralympic powerlifting athletes indicate that 

asymmetries in muscle activation and strength 

between the dominant and non-dominant limbs may 

influence neuromuscular function and lifting 

mechanics, emphasizing the importance of 

monitoring bilateral symmetry in strength sports 

(Santos et al., 2023). Therefore, handgrip strength 

asymmetry has been hypothesized to influence lifting 

mechanics and athletic performance, although its 

practical significance appears to depend on the 

magnitude of asymmetry and the specific demands of 

the movement task (Bishop et al., 2018; Maloney, 

2019). 

In recent years, there has been growing recognition 

that not only absolute strength levels but also 

bilateral strength balance and asymmetries are 

important factors in the evaluation of athletic 

performance. Strength differences between dominant 

and non-dominant extremities may be associated not 

only with performance outcomes but also with injury 

risk. Asymmetries in the upper extremities may lead 

to imbalances in force production, negatively 

affecting bar control and increasing the likelihood of 

technical errors. In strength sports, such asymmetries 

have been suggested to contribute to altered load 

distribution patterns and may increase the risk of 

overuse related injuries (Keogh and Winwood, 2017). 

Differences in handgrip strength between the 

dominant and non-dominant hands are especially 

important in sports such as powerlifting, which 

require symmetrical force production. Pronounced 

grip strength asymmetries may result in uneven force 

distribution on the bar, potentially disrupting lifting 

techniques and limiting maximal performance. 

However, the literature addressing handgrip strength 

asymmetry specifically in powerlifting athletes 

remains limited. Most existing studies have focused 

on handgrip strength as an absolute value, treating 

bilateral strength balance as a secondary variable 

(Bishop et al., 2018). 

Beyond its role in athletic performance, handgrip 

strength is also associated with musculoskeletal 

health and functional capacity. Adequate grip 

strength may enhance bar control, thereby reducing 

technical breakdowns and excessive loading during 
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lifts. Accordingly, grip strength training in strength 

athletes should aim not only to increase maximal 

force output but also to support balanced strength 

development between limbs (Cronin et al., 2017; 

Suazo and DeBeliso, 2021). 

In addition, handgrip strength is widely recognized as 

a clinical indicator of musculoskeletal function and 

overall physical capacity. Previous studies have 

demonstrated that handgrip strength is associated 

with functional capacity, physical independence, and 

long-term physical performance (Taekema et al., 

2010; García-Peña et al., 2013). Therefore, handgrip 

strength is considered a practical and reliable marker 

of muscle function and neuromuscular integrity. 

However, inter-limb strength asymmetries have been 

reported to be associated not only with performance 

outcomes but also with load distribution and injury 

risk. The literature suggests that inter-limb 

asymmetries may influence sports performance and, 

in some cases, may lead to biomechanical loading 

differences that could increase injury risk (Bishop et 

al., 2018; Guan et al., 2022). Therefore, regular 

monitoring of inter-limb strength balance is 

important for both performance optimization and the 

evaluation of musculoskeletal injury risk. 

In this context, identifying differences between 

dominant and non-dominant handgrip strength in 

powerlifting athletes and examining their relationship 

with performance indicators are important for both 

optimizing performance and developing injury 

prevention strategies. Such data may contribute to the 

individualization of training programs and the design 

of targeted exercise interventions aimed at addressing 

grip strength imbalances. A review of the existing 

literature indicates that no study has directly 

examined the effect of handgrip strength asymmetry 

quantified using an absolute asymmetry index on 

competitive powerlifting performance across the 

three classical lifting disciplines. 

Therefore, the aim of the present study was to 

investigate differences between dominant and non-

dominant handgrip strength in powerlifting athletes 

and to evaluate the potential effects of handgrip 

strength asymmetry on squat, bench press, and 

deadlift performance. 

METHODS 

 

Participants 

This study was conducted with male athletes actively 

engaged in powerlifting. Participants were recruited 

using a voluntary convenience sampling approach 

from male powerlifters participating in an official 

powerlifting competition. All athletes provided 

voluntary consent to participate in the study. The 

demographic characteristics of the participants are 

presented in Table 1. Measurements were performed 

during an official powerlifting competition. The 

study was conducted in accordance with the 

principles of the Declaration of Helsinki; all 

participants were informed about the study 

procedures and provided written informed consent on 

a voluntary basis. The study protocol was approved 

by the Ethics Committee of the Kyrgyz State Sports 

Academy (Ethics Committee Approval No: 2025-

168/3). 

 Table 1. Participant Characteristics  
 

 
Variable Mean ± SD Min - Max 

Age (years) 
   

30.58 ± 8.87 19 - 44 

Height (cm) 175.76 ± 6.81 160 - 192 

Body Weight 
 (kg)  

87.04 ± 14.93 65 - 125 

Body Mass 
 Index (kg/m²)  

28.16 ± 4.30 20.02 – 38.58 

 

Measurements 

Powerlifting Performance 

Powerlifting performance was assessed based on the 

three competitive disciplines: deadlift, squat, and 

bench press. Performance data were obtained from 

official competition results recorded during a 

sanctioned event held in Bishkek, using the 

maximum load (kg) successfully lifted by each 

athlete. For each lift, the highest valid attempt 

approved by the competition referees was included in 

the analyses. 

 

Handgrip Strength 
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Handgrip strength measurements were conducted during 

the pre-competition weigh-in phase using a digital hand 

dynamometer (Grip-D TKK 5710, Takei Scientific 

Instruments Co., Ltd., Tokyo, Japan). Hand dominance 

was determined based on participant self-report prior 

to testing. Participants identified the hand 

predominantly used for writing and daily activities, 

which was accepted as the dominant hand, consistent 

with commonly used handedness assessment 

approaches described in the Edinburgh Handedness 

Inventory (Oldfield, 1971). During the 

measurements, participants stood upright with the 

shoulders in a neutral position, and the tested arm 

was positioned without contact with the trunk. 

Measurements were performed separately for the 

dominant and non-dominant hands; two trials were 

obtained for each hand, and the highest value (kg) 

was recorded for analysis. Adequate rest periods 

were provided between trials to minimize fatigue. 

Handgrip strength is widely recognized in literature 

as a reliable measure associated with upper extremity 

strength and performance in strength-based sport 

(Cronin et al., 2017; Suazo and DeBeliso, 2021). 

 

Handgrip Strength Asymmetry 

 

Handgrip strength asymmetry was calculated using 

the Absolute Asymmetry Index to quantify the 

strength balance between the dominant and non-

dominant hands. The asymmetry ratio was expressed 

as a percentage (%) and calculated using the 

following formula: 

 

Asymmetry (%) = 

∣Dominant Hand - 

  Nondominant Hand∣  
 

× 100 
Max (Dominant Hand, 
Nondominant Hand) 

 

This approach allows for the standardized 

quantification of bilateral strength differences while 

accounting for individual maximal capacity (Bishop 

et al., 2018). 

 

Study Limitations 

This study has several limitations that should be 

acknowledged. First, the sample consisted 

exclusively of male powerlifting athletes, which 

limits the generalizability of the findings to female 

athletes. In addition, the number of athletes in the 

high asymmetry group (≥15%) was relatively small 

(n=5), which may have reduced the ability to detect 

statistically significant differences in comparisons 

between groups. 

To further evaluate this issue, a post-hoc power 

analysis was conducted using the GPower 3.1 

software. Based on the effect size obtained from the 

one-way analysis of variance for bench press 

performance (partial η² = 0.10; Cohen’s f = 0.33), the 

current sample size (n=45), with three groups and an 

α level of 0.05, yielded an estimated statistical power 

of approximately 72%. 

Statistical Analysis 

Statistical analyses were performed using SPSS 

version 26.0. Participants’ demographic 

characteristics and performance data were presented 

as mean ± standard deviation (mean±SD), along with 

minimum and maximum values. The normality of 

data distribution was assessed using the Shapiro–

Wilk test, which indicated that the data were 

normally distributed. Homogeneity of variances was 

evaluated using Levene’s test. 

Handgrip strength asymmetry (HGSA) was 

calculated as a percentage (%) using the absolute 

asymmetry index.8 Based on commonly reported 

asymmetry ranges in the literature, HGSA values 

were operationally classified into three categories for 

the purposes of this study: ≤10% (low), 10-15% 

(moderate), and ≥15% (high) (Bishop et al., 2018; 

Dos’Santos, et al., 2018). One-way analysis of 

variance (ANOVA) was used to compare 

powerlifting performance variables (deadlift, squat, 

and bench press) across asymmetry groups. When no 

statistically significant differences were detected 

between groups, post hoc analyses were not 

performed. To account for the potential confounding 

influence of body mass, additional partial correlation 

analyses controlling for body weight were performed 

to examine the associations between handgrip 

strength and powerlifting performance variables 

independently of body weight. The level of statistical 

significance was set at p < 0.05. 
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RESULTS 

The demographic characteristics of the powerlifting 

athletes included in the study are presented in Table 

1. The mean age of the participants was 30.58 years, 

and body weight values ranged widely from 65 kg to 

125 kg. The mean body mass index (28.16 kg/m²) 

indicates that the sample generally possessed a body 

mass profile consistent with the demands of strength-

based sports. 

Descriptive statistics related to the participants’ 

performance and handgrip strength variables are 

presented in Table 2. The mean handgrip strength 

asymmetry ratio was determined to be 9.60%. This 

finding indicates the presence of a strength difference 

between the upper extremities that remain within 

functional limits in powerlifting athletes. 

The findings presented in Table 3 reveal the expected 

linear relationship: as athletes’ body weight 

categories increase, a general upward trend is 

observed in both the three primary lifting disciplines 

and absolute handgrip strength values. This pattern 

supports the notion that body mass is a fundamental 

determinant of powerlifting performance and that 

handgrip strength increases in parallel with greater 

muscle mass. 

The ANOVA results presented in Table 4 indicate 

that handgrip strength asymmetry did not produce a 

statistically significant effect on powerlifting 

performance. Deadlift (p=0.945) and squat (p=0.668) 

performances were not influenced by asymmetrical 

levels. Although a tendency toward reduced 

performance was observed in the bench press 

discipline in the high asymmetry group (≥15%), this 

difference did not reach statistical significance 

(p=0.115). Overall, these findings suggest that the 

degree of asymmetry observed in the present sample 

did not result in statistically significant differences in 

powerlifting performance across the assessed lifting 

disciplines. 

According to the results of the Pearson correlation 

analysis presented in Table 5, statistically significant 

relationships were observed between the absolute 

level of handgrip strength and powerlifting 

performance variables. Right handgrip strength 

showed moderate and statistically significant positive 

correlations with deadlift, squat, and bench press 

performance. In contrast, left handgrip strength was 

significantly associated only with bench press 

performance and did not demonstrate statistically 

significant relationships with deadlift or squat 

performance. These findings indicate that the 

absolute level of handgrip strength constitutes an 

important physical component in determining 

powerlifting performance, although the strength–

performance relationship may differ between hands. 

As shown in Table 6, partial correlation analyses 

controlling for body weight were conducted to 

account for the potential confounding effect of body 

mass. After controlling for body weight, right 

handgrip strength remained significantly associated 

with squat performance (r = 0.375, 95% CI [0.088, 

0.605], p = 0.011) and bench press performance (r = 

0.357, 95% CI [0.067, 0.591], p = 0.016). However, 

the association between right handgrip strength and 

deadlift performance was no longer statistically 

significant (r = 0.265, 95% CI [-0.035, 0.521], p = 

0.079). No significant associations were observed 

between left handgrip strength and any performance 

variable after controlling for body weight (p > 0.05). 

As shown in Table 7, HGSA was additionally 

analyzed as a continuous variable using Pearson 

correlation analysis. No significant associations were 

observed between HGSA and deadlift performance (r 

= -0.142, p = 0.351), squat performance (r = 0.055, p 

= 0.718), or bench press performance (r = 0.004, p = 

0.978). 

 

Table 2. Mean Values of Powerlifting Performance and Handgrip Strength 

Variable Mean ± SD Min - Max 

Handgrip Strength-Right (kg) 56.40 ± 12.39 35.4 – 80.3 

Handgrip Strength-Left (kg) 52.88 ± 11.20 34.0 – 81.0 
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Deadlift (kg) 205.78 ± 58.74 80 - 292 

Squat (kg) 180.11 ± 59.84 90 - 270 

Bench Press (kg) 139.61 ± 41.77 40 - 215 

Handgrip Strength 

Asymmetry Index (%) 
9.60 ± 6.54 0.00 – 31.25 

Table 3. Distribution of Performance Across Weight Categories (kg) 

Variable 

60-70 kg 

(n:7) 
Mean ± SD 

71-80 kg 

(n:9) 
Mean ± SD 

81-90 kg 

(n:16) 
Mean ± SD 

91-100 kg 

(n:6) 
Mean ± SD 

≥101 kg 

(n:7) 
Mean ± SD 

Deadlift 152.14 ± 51.28 196.11 ± 59.67 217.46 ± 52.41 238.33 ± 6.93 209.28 ± 46.58 

Squat 107.14 ± 26.27 157.77 ± 53.80 189.06 ± 51.09 193.33 ± 41.79 202.14 ± 53.84 

Bench Press 93.57 ± 28.38 126.66 ± 42.13 151.12 ± 36.56 149.16 ± 25.43 166.42 ± 43.27 

Handgrip Strength Right 50.48 ± 8.74 53.76 ± 10.41 57.15 ± 13.05 47.19 ± 23.33 63.73 ± 13.92 

Handgrip Strength Left 53.31 ± 13.09 51.33 ± 8.35 52.21 ± 11.63 56.46 ± 12.25 57.54 ± 9.42 

 

Table 4. Comparison of Performance Across Asymmetry Groups (ANOVA) 

Variable 

Low ≤%10 

(n=33) 
Mean ± SD 

Moderate % 10–15 

(n=7) 
Mean ± SD 

High ≥%15 

(n=5) 
Mean ± SD 

F p 
 

η² 

Deadlift (kg) 207.27 ± 55.70 203.21 ± 83.18 199.50 ± 29.56 0.057 0.945 0.003 

Squat (kg) 179.31 ± 58.74 198.57 ± 70.31 164.00 ± 52.15 0.407 0.668 0.019 

Bench Press (kg) 143.10 ± 38.64 148.21 ± 55.48 106.50 ± 32.53 2.285 0.115 0.098 

According to the results of the one-way analysis of variance (ANOVA), no statistically significant differences were 

observed between the groups for any performance variable (all p > 0.05). Effect size analysis revealed trivial-to-

small effects across the performance variables (η² = 0.003–0.098). Therefore, post hoc pairwise comparison tests 

were not performed. 

 

Table 5. Relationship Between Handgrip Strength and Powerlifting Performance 

Variable 
Deadlift 

r (95% CI) 
p 

Squat 

r (95% CI) 
p 

Bench Press 

r (95% CI) 
p 

Right Handgrip Strength (kg) 
0.393 

(0.112, 0.616) 
0.008 

0.516 

(0.262, 0.703) 
<0.001 

0.490 

(0.229, 0.685) 
<0.001 

Left Handgrip Strength (kg) 
0.180 

(-0.120, 0.450) 
0.238 

0.232 
(-0.066, 0.492) 

0.125 
0.329 

(0.039, 0.568) 
0.027 
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Figure 1. Relationships Between Handgrip Strength and Powerlifting Performance Variables. 

Table 6. Partial Correlations Between Handgrip Strength and Powerlifting Performance Variables Controlling for 

Body Weight 

 

Variable 

Deadlift 

r 

(95% CI) 

 

p 

Squat 

r 

(95% CI) 

 

p 

Bench Press 

r 

(95% CI) 

 

p 

Right Handgrip Strength (kg) 
0.265 

(-0.035, 0.521) 
0.079 

0.375 

(0.088, 0.605) 
0.011 

0.357 

(0.067, 0.591) 
0.016 

Left Handgrip Strength (kg) 
0.066 

(-0.235, 0.356) 
0.666 

0.097 
(-0.205, 0.383) 

0.524 
0.212 

(-0.091, 0.479) 
0.162 

 

 

Table 7. Correlations Between Handgrip Strength Asymmetry (HGSA) and Powerlifting Performance Variables 

Variable r 95% CI p 

HGSA vs Deadlift -0.142 -0.418, 0.159 0.351 

HGSA vs Squat 0.055 -0.243, 0.343 0.718 

HGSA vs Bench Press 0.004 -0.291, 0.299 0.978 

HGSA = Handgrip Strength Asymmetry; CI = Confidence Interval. 

 

DISCUSSION 
 

The present study examined the effect of handgrip 

strength asymmetry on maximal lifting performance 

in powerlifting athletes. The findings demonstrated 

that handgrip strength asymmetry did not result in 

statistically significant differences in deadlift, squat, 

or bench press performance (p>0.05). These results 
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suggest that asymmetries observed within functional 

limits do not constitute a direct barrier to maximal 

force production or bar stabilization in powerlifting 

athletes. 

In the literature, handgrip strength is widely 

recognized as an important indicator of overall upper 

extremity strength and neuromuscular integrity 

(Cronin et al., 2017). Suazo and DeBeliso (2021) 

reported a positive association between absolute 

handgrip strength and powerlifting performance. 

However, in many previous studies, bilateral balance 

in grip strength has largely been overlooked, with 

most investigations focusing primarily on absolute 

strength values while treating inter-limb symmetry as 

a secondary variable. In the present study, the mean 

asymmetry ratio was found to be 9.60 ± 6.54%, 

which is consistent with the 10-15% range commonly 

considered “normal” and “functional” in the literature 

(Bishop et al., 2017; Shakoor et al., 2014). This 

finding indicates that powerlifting athletes exhibit a 

degree of lateralization comparable to that observed 

in the general population, suggesting that moderate 

levels of handgrip strength asymmetry may represent 

a functional rather than pathological characteristic in 

this athletic population. 

The absence of an effect of handgrip strength 

asymmetry on deadlift and squat performance may be 

explained by the biomechanical characteristics of 

these lifts. Previous studies have suggested that 

performance in these disciplines is largely influenced 

by lower extremity force production, trunk stability, 

and technical characteristics specific to the 

movement. Biomechanical analyses have 

demonstrated the critical contribution of hip and knee 

extensor mechanics during squat and deadlift 

movements (Hales et al., 2009; Escamilla et al., 

2002). Handgrip strength is considered an important 

factor contributing to effective bar control during the 

deadlift. Previous studies have shown that absolute 

handgrip strength in powerlifting athletes is generally 

high and positively associated with overall upper 

extremity strength (Cronin et al., 2017; Suazo and 

DeBeliso, 2021). 

Accordingly, absolute grip strength exceeding the 

functional threshold required to stabilize the bar in 

both hands may have prevented existing asymmetries 

from becoming performance limiting factors. The 

available  literature  supports  the  notion  that 

powerlifting athletes typically possess high levels of 

absolute strength. 

One of the most notable findings of the present study 

is the lack of statistically significant differences in 

bench press performance across asymmetry groups. 

Traditional perspectives have suggested that bilateral 

strength imbalances may negatively influence 

movement efficiency and force expression. Previous 

studies have also demonstrated that asymmetrical 

strength deficits can be detected in athletic 

populations and may be associated with 

neuromuscular performance characteristics (Keeley, 

et al., 2011). However, more recent evidence 

indicates that inter-limb asymmetries do not 

necessarily impair performance outcomes, as their 

impact appears to be task-specific and dependent on 

sport-related demands (Bishop et al., 2018; 

Dos’Santos, et al., 2018). In addition, asymmetrical 

force production may partly reflect underlying neural 

control strategies and differences in perceived effort 

between limbs, rather than purely structural or 

functional deficits (Simon and Ferris, 2008) 

Recent evidence suggests that inter-limb asymmetries 

do not necessarily impair performance across all 

athletic tasks. In this context, Dos’Santos et al. 

(2018) demonstrated that asymmetries in isometric 

force–time characteristics were not detrimental to 

change-of-direction performance, supporting the 

notion that certain levels of asymmetry may not 

negatively affect performance and may instead reflect 

functional adaptation rather than pathological 

limitation. Similarly, Maloney (2019) argued that the 

impact of asymmetry is highly dependent on sport-

specific demands and movement characteristics, 

suggesting that athletes may develop compensatory 

strategies according to task requirements. Further 

supporting this perspective, studies examining 

athletes engaged in asymmetric sports have shown 

that between-limb differences in neuromuscular 

performance may represent sport-specific adaptations 

rather than pathological deficits and may not 

necessarily impair performance outcomes (Zemková 

et al., 2019). In line with these theoretical 

frameworks, the absence of significant differences 

between asymmetry groups in the present study 

supports the hypothesis that, in powerlifting, 

asymmetry up to a certain threshold may reflect a 
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functional or tolerable individual variation rather than 

a pathological limitation. 

Nevertheless, descriptive data indicated that athletes 

in the high asymmetry group (≥15%) exhibited a 

lower mean bench press performance (106.50 kg) 

compared with the other groups. Although this 

difference did not reach statistical significance, it 

may have been influenced by the relatively small 

sample size of the high asymmetry group (n=5). 

However, the distribution of athletes across 

asymmetric groups reflects the natural distribution 

observed under real competition conditions. The 

observed trend is consistent with the existing 

literature highlighting the decisive role of muscular 

strength in force production and performance. In this 

regard, Suchomel et al. (2016) emphasized that 

muscular strength is a fundamental component of 

both maximal and explosive force production. 

Similarly, Bohannon (2019) noted that handgrip 

strength serves as an important indicator of overall 

functional capacity. Within this framework, changes 

in stability requirements may influence muscle 

activation and force production, as increased stability 

demands can elevate stabilizer muscle activation 

while potentially constraining maximal force output 

(Saeterbakken et al., 2011). 

In addition to the categorical group comparisons, 

handgrip strength asymmetry was also analyzed 

as a continuous variable (Table 7). Consistent 

with the findings of the group-based analyses, no 

significant associations were observed between 

handgrip strength asymmetry and deadlift, squat, 

or bench press performance. These findings 

provide additional evidence that, within the 

asymmetry levels observed in the present 

sample, handgrip strength asymmetry was not 

independently associated with competitive 

performance. Therefore, within the range of 

asymmetry observed in the present sample, 

handgrip strength asymmetry does not appear to 

represent a performance-limiting factor in 

powerlifting athletes, although this interpretation 

should be considered in light of the relatively 

small number of athletes in the high-asymmetry 

group. 

From a musculoskeletal rehabilitation perspective, 

the present findings may provide clinically 

meaningful implications for strength athletes. The 

observation that moderate levels of handgrip strength 

asymmetry do not significantly affect performance 

suggests that mild inter-limb differences may 

represent functional adaptations rather than 

pathological deficits (Bishop et al., 2018). This may 

be particularly relevant during phases of return to 

sport, where restoring absolute strength and overall 

functional capacity may be more critical than 

achieving perfect bilateral symmetry. However, 

higher levels of asymmetry should continue to be 

monitored, as excessive asymmetry may alter loading 

patterns and lead to compensatory movement 

strategies over time. Furthermore, handgrip strength 

is widely recognized as a clinical biomarker of 

musculoskeletal function (Bohannon, 2019). 

The correlation analyses presented in Table 5 indicate 

significant associations between absolute handgrip 

strength and powerlifting performance. In particular, 

the moderate positive relationships observed between 

right hand grip strength and deadlift, squat, and 

bench press performances suggest that handgrip 

strength in powerlifting may represent more than a 

local characteristic, instead reflecting general 

strength capacity and force transmission mechanisms. 

Literature frequently emphasizes that handgrip 

strength can be used as a practical indicator of overall 

muscle strength and functional capacity (Bohannon, 

2019; Leong et al., 2015). In this context, handgrip 

strength has been reported to provide indirect 

information about an individual’s general 

neuromuscular capacity during complex strength 

tasks involving multiple muscle groups (Leong et al., 

2015). 

Several studies have further demonstrated significant 

relationships between handgrip strength and lower-

extremity strength, supporting the notion that 

handgrip strength may serve as a proxy for whole-

body strength (Strandkvist et al., 2021). This 

perspective aligns with the present findings, 

particularly in a sport such as powerlifting, where 

lifting heavy loads and maintaining stability are 

critical performance determinants. 
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Nevertheless, the literature clearly cautions 

against interpreting handgrip strength as a direct 

substitute for comprehensive assessments of 

whole-body muscular strength (Yeung et al., 

2018). Although handgrip strength provides 

valuable insight into general strength and 

functional capacity, it should not be considered a 

direct surrogate for overall muscular strength 

(Yeung et al., 2018). 

In addition to the Pearson correlation findings, 

the partial correlation analyses (Table 6) 

provided further insight into the influence of 

body weight on the observed relationships. After 

controlling for body weight, the association 

between right handgrip strength and deadlift 

performance was no longer statistically 

significant, whereas the relationships with squat 

and bench press performance remained 

significant. These findings suggest that body 

weight partly explained the initially observed 

association between handgrip strength and 

deadlift performance, whereas the relationships 

with squat and bench press appeared to be more 

independent of body mass. This finding is 

consistent with previous studies emphasizing 

that body mass is an important determinant of 

maximal strength performance and should be 

considered when interpreting associations 

between physical performance variables 

(Suchomel et al., 2016; Suazo & DeBeliso, 

2021). 

Taken together, the findings of the present study 

demonstrate that absolute handgrip strength is 

positively associated with powerlifting performance. 

However, these relationships should be interpreted 

within the context of the multifactorial nature of 

performance, which is also influenced by technical 

proficiency, training history, body mass, and 

neuromuscular coordination. Accordingly, handgrip 

strength should not be regarded as the sole 

determinant of powerlifting performance, but rather 

as an important complementary physical component. 

 

 

CONCLUSIONS 

In conclusion, handgrip strength asymmetry was not 

significantly associated with powerlifting 

performance outcomes within the asymmetry levels 

observed in the present sample. In contrast, absolute 

handgrip strength showed positive associations with 

powerlifting performance and may serve as a useful 

indicator of overall strength capacity in powerlifting 

athletes. Future studies including larger and more 

diverse samples are warranted to further clarify the 

role of strength asymmetry in powerlifting 

performance. 
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