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Abstract

The aim of this study is to systematically examine the plantar pressure distribution under constant load in
weightlifters wearing weightlifting shoes and to identify possible asymmetries between the right and left feet. The
study's research group consisted of 17 male weightlifters who participated in international competitions. Foot
pressure measurements were performed using a Sensor Medica (Italy) baropodometric measuring device. A total
of 25 pairs of variables (right-left foot) related to peak plantar pressure, mean pressure, contact area, center of
pressure, and regional load distribution were analyzed during squat exercises performed by participants with a
constant load of 50 kg. The findings showed a statistically significant difference between the right and left foot in
5 out of 25 pairs of variables (p < .05). Most of the significant differences were concentrated in pressure and load
parameters (medial and lateral mean pressure of the hindfoot, overall maximum and mean pressure, load on the
2nd and 3rd metatarsal heads), and in these variables, the left foot showed significantly higher values with
moderate to large effect sizes (d = 0.72-1.31) compared to the right foot. In contrast, small to moderate differences
were found in contact surface variables (total contact surface, toes, 4th-5th metatarsal heads, hindfoot lateral
contact percentage) in favor of the right foot (d = -0.55 to -0.97). No significant differences were observed between
the two feet in the remaining 32 variables (footprint length, COP indices, Fick angle, forefoot/heel loads, etc.). In
conclusion, it was found that the plantar pressure distribution in weightlifters is largely symmetrical, but a
significant pressure/load dominance in favor of the left foot, particularly in the rear foot region, and conversely, a
tendency for a larger contact surface in the right foot. This pattern is consistent with discussions in the literature
regarding the dominant/non-dominant extremity difference and bilateral load symmetry specific to weightlifting.
The findings indicate that foot-specific support strategies, rather than identical ones for both feet, should be
considered in the design of weightlifting shoes and insoles.

Keywords: Weightlifting, Weightlifting Shoes, Foot Pressure Distribution, Center of Force (COF),
Biomechanics.
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Ozet

Uluslararas1 Diizeyde Yarisan Haltercilerde 50 Kg Agirlikla Tam Squat Sirasinda Halter
Ayakkabilarinin iki Tarafli Plantar Basing Dagilim1 Uzerindeki Etkisi

Bu ¢alismanin amaci, halter ayakkabis: giyen haltercilerde, sabit yiik altinda ayak taban basing dagilimin
sistematik olarak incelemek ve sag-sol ayak arasindaki olasi asimetrileri belirlemektir. Calismanin arastirma
grubunu uluslararasi diizeyde yarismalara katilan 17 erkek halterci olusturmaktadir. Ayak tabani basing dlctimleri
Sensor Medica (italya) baropodometrik Sl¢iim cihazi ile gerceklestirilmistir. Katilimcilarin, 50 kg sabit yiik ile
gerceklestirdigi squat hareketi sirasinda tepe plantar basing, ortalama basing, temas alani, basing merkezi ve
bolgesel yiik dagilimina iliskin toplam 25 degisken cifti (sag-sol ayak) analiz edilmistir. Bulgular, 25 degisken
ciftinden 5 tanesinde sag ve sol ayak arasinda istatistiksel olarak anlaml: fark oldugunu gostermistir (p < .05).
Anlamli farklarin biiyiik kismi1 basing ve yiik parametrelerinde (arka ayak medial ve lateral ortalama basing, genel
maksimum ve ortalama basing, 2-3. metatars baslar1 yiikii) yogunlasmis ve bu degiskenlerde sol ayakta sag ayaga
gore orta-biiyiik etki biiyiikliigiiyle (d = 0.72-1.31) belirgin bicimde daha yiiksek degerler saptanmistir. Buna
kargilik, temas ytlizeyi degiskenlerinde (toplam temas ytiizeyi, parmaklar, 4-5. metatars baslari, arka ayak lateral
temas yiizdesi) sag ayak lehine kiiciik-orta diizeyde farklar bulunmustur (d = -0.55 ile -0.97 aras1). Kalan 32
degiskende (ayak izi uzunlugu, COP indeksleri, Fick agis1, 6n ayak/topuk ytikleri vb.) iki ayak arasinda anlaml
bir fark gozlenmemistir. Sonug olarak, haltercilerde ayak taban basing dagiliminin biiytiik ol¢iide simetrik oldugu,
ancak ozellikle arka ayak bolgesinde sol ayak lehine belirgin bir basing/yiik tistiinliigii, buna karsilik sag ayakta
daha genis bir temas yiizeyi egiliminin bulundugu tespit edilmistir. Bu oriintii, literatiirdeki dominant/non-
dominant ekstremite farki ve halter sporuna 6zgii bilateral yiik simetrisi tartismalariyla uyumludur. Bulgular,
halter ayakkabisi ve tabanlik tasariminda her iki ayak igin 6zdes degil, ayaga o6zgii destek stratejilerinin
degerlendirilmesi gerektigine isaret etmektedir.

Anahtar Kelimeler: Halter, Halter Ayakkabilari, Ayak Tabani Basing Dagilimi, Kuvvet Merkezi (COF),
Biyomekanik.

INTRODUCTION

Weightlifting is one of the oldest and most technically demanding competitive sports in the world (1,2).
An Olympic sport, weightlifting is a sport where male and female athletes compete individually and as a team
in specific age and weight categories (3). It requires explosive strength, balance, and technical precision, and
performance largely depends on the correct distribution of the load on the single point of contact with the
ground (the sole of the foot) (4). This sport requires athletes to lift maximum weights above their heads using
two standard movements (snatch and clean and jerk). Unlike many other sports, it is a symmetrical sport,
except for the second period of the clean and jerk, considering the dominant hand and foot usage (5). During
each phase of the lifting movement (start, pull, squat, and lift), the projection of the body's center of gravity
onto the sole of the foot constantly changes, creating varying pressure loads in different anatomical regions of
the foot. Therefore, evaluating plantar pressure distribution is an important area of research for understanding
both performance and injury risk.

Pedobarography, a method that allows for the static and dynamic measurement of plantar pressure,
reveals the distribution of plantar pressure according to anatomical regions through color-coded maps and
numerical data. This enables the early identification of areas exposed to high pressure, thus guiding shoe and
insole design (6). It has been repeatedly shown through studies in various sports that plantar pressure
distribution exhibits a sport-specific pattern (7,8,9). It is believed that the plantar pressure distribution in
weightlifters differs from that of other athletes and sedentary individuals. Therefore, evaluating this
distribution is important to identify areas subjected to excessive pressure and to prevent potential injuries by
designing appropriate footwear/insoles (10). Furthermore, this evaluation is considered a crucial criterion for
improving performance, comfort, and foot health in athletes (11). In weightlifting, the foot and shoe, which
serve as the primary interface between the athlete and the ground, play a fundamental role in the force
transmission process. Any asymmetry, imbalance, or misalignment in the sole of the foot can propagate
upwards along the biokinetic chain, altering the joint mechanics in the ankle, knee, hip, and lumbar spine (12).
Another important variable affecting plantar pressure distribution is the type of shoe used. It has been
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reported that the rigid midsole and elevated heel structure, characteristic of weightlifting shoes, increase the
amount of plantar flexion in the ankle, altering the muscle activation pattern during squats and leading to
greater engagement of the plantar flexor muscles (13). The special heel structure reduces the need for excessive
ankle dorsiflexion during the squat phase, providing a more upright trunk position and reducing the load on
the spine and hip joints (14), and it has been shown that a 25 mm heel height can be a preferable option for
anteroposterior stability. It has also been reported that motor neuron activation in the midfoot region is
significantly reduced in squats performed with extremely high heels such as 40 mm and 70 mm compared to
shorter heels (15). These findings demonstrate that optimizing design parameters such as heel height and sole
rigidity is crucial in terms of pressure distribution on the sole of the foot and potential injury risks (16).

For weightlifters, understanding the relationship between weightlifting shoes, lifted weights, and
pressure distribution is crucial not only for improving and understanding performance, but also for
developing technical skills that can enhance the athlete's performance at different stages of training and
competition. The findings will also provide a better understanding of the load distribution and area on the
right and left feet during weightlifting. The study is expected to contribute to the determination of shoe design
and selection criteria and provide applicable data for performance specialists working with this group of
athletes. In line with these expectations, the study aims to determine the changes in maximal pressure and
pressure areas on the right and left feet during weightlifting and to evaluate these changes in terms of athlete
performance, shoe sole, and insole.

METHOD

Research Model: This study is a cross-sectional, observational, and paired-measurement laboratory
study aiming to compare the right and left sole pressure distributions during a squat exercise performed under
a constant load of 50 kg by weightlifters wearing weightlifting shoes and included in the sample group (17).

Research Group: The study included 17 male volunteer weightlifters with international competition
experience, no history of injury, and who regularly trained in weightlifting. Demographic and anthropometric
characteristics such as age, height, body weight, and training age were recorded for the participants. Inclusion
criteria included actively participating in weightlifting, having no current injury or pain, abstaining from
alcoholic and caffeinated beverages, and being able to lift at full capacity on the measurement day. Participants
were also instructed to avoid strenuous physical activity the day before. Individuals with any orthopedic
problems, neurological disorders, or foot deformities (pes planus, pes cavus, etc.) were excluded from the
study. The study was approved by the Ethics Committee of the Faculty of Architecture and Design, Selguk
University (decision no: 03/06 dated 30.04.2026).

Data Collection Tool: Foot pressure measurements of the weightlifters were performed using a Sensor
Medica (Italy, 2023) baropodometric measuring device, which consists of 400 sensors placed in the insoles of
their shoes. Prior to the measurements, the device was calibrated according to the manufacturer's calibration
protocol. All participants wore Nike 4 Romaleos weightlifting shoes in their correct size during the
measurements.

Procedure: The study was conducted in May 2026 at the Konya Youth and Sports Provincial Directorate
weightlifting hall. After height and body weight measurements were taken, participants performed a standard
warm-up protocol suitable for their training routine for 15 minutes before baropodometric measurements.
After warming up, each participant performed a squat exercise with a fixed weight of 50 kg. Two valid trials
were recorded for each participant with the same load, and the best trial was selected for analysis.
Measurements were recorded synchronously during the defined phases of the lift (starting position, pulling
phase, entry into the squat, standing up), and a total of 25 pairs of variables (right-left foot) related to peak
plantar pressure, mean pressure, contact area, center of pressure, and regional load distribution were
analyzed. All measurements were performed on the same day, under the same surface conditions, and under
the supervision of 4 researchers. Participants were instructed to wear sportswear (shorts, t-shirt, weightlifting
shoes, etc.) during the measurements.
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Figure 1. Lifting Figure 2. Squat Figure 3. Pressure Analysis  Figure 4. Sensor Medica

Evaluation of Data Analysis: Whether the data met the assumption of normal distribution was
evaluated using skewness and kurtosis values and Q-Q plots. Since the data were found to conform to a
normal distribution, descriptive statistics are presented as mean + standard deviation (\bar{x} \pm SS). The
Paired Samples t-test was used to compare the pressure differences between the right and left feet. In all
analyses, the statistical significance level was accepted as p < 0.05, and the analyses were performed using
SPSS 27 software.

FINDINGS
Foot Pressure Analysis of Weightlifters During 50 kg Full Squat

Figure 5,6,7. Participants' Foot Pressure Analysis Chart Samples

Table 1. Demographic and Anthropometric Characteristics of Weightlifters (n=17)

Variable n M SD Min Max Skewness
Age (Years) 17 15.94 2.08 13 19 0.29
Body Weight (kg) 17 74.12 19.63 52 130 1.18
Height (cm) 17 171.53 6.67 160 186 -0.04
BMI (kg/m?) 17 25.51 4.74 18.0 37.6 1.12
Shoe Size 17 41.76 1.48 39 46 1.54

M= Arithmetic mean; SD = Standard deviation; Min = Minimum; Max = Maximum; BMI = Body Mass Index.

The mean age of the 17 weightlifters participating in the study was determined to be 15.94 + 2.08 years
(13-19 years). The mean body weight of the participants was 74.12 + 19.63 kg (52-130 kg), the mean height was
171.53 £ 6.67 cm (160-186 cm), and the mean body mass index (BMI) was 25.51 + 4.74 kg/m2. The mean shoe
size was 41.76 + 1.48, with participants having shoe sizes ranging from 39 to 46. The observed positive
skewness values for body weight and BMI variables (1.18 and 1.12, respectively) indicate that a few athletes
in the sample had significantly higher values for these variables compared to others.
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Table 2. Comparison of Left and Right Foot Pressure Parameters During 50 kg Full Squat Using Paired
Samples t-Test (n=17)

Left Foot Right Foot Paired t-test Results
Variable Left M Left SD Right M Right SD t df P Cohen's d
Maximum Pressure (gr/cm?) 2414.88 94549 1517.53 281.29 4.283 16 .001* 1.04
Mean Pressure (gr/cm?) 882.53 413.68 438.65 63.28 4.373 16 <.001* 1.06
RF Medial Surface Area (cm?) 108.35 15.75 106.88 11.44 0.486 16 .634 0.12
RF Lateral Surface Area (cm?) 86.59 11.78 95.71 10.11 -3.985 16 .001* -0.97
RF Medial Load (%) 54.47 5.46 53.47 4.80 0.702 16 493 0.17
RF Lateral Load (%) 45.53 5.46 46.53 4.80 -0.702 16 493 -0.17
Contact Area (cm?) 195.47 19.74 202.65 20.04 -2.253 16 .039* -0.55
Contact Time (ms) 10402.94 4913.51 12158.82 2331.54 -1.535 16 144 -0.37
Delta CoF (mm) 107.59 40.16 114.35 33.98 -0.810 16 430 -0.20
CoF Global Index (%) 39.47 15.28 40.82 12.91 -0.476 16 .641 -0.12
Initial CoF Index (%) 29.94 10.60 28.00 9.14 0.845 16 410 0.20
Final CoF Index (%) 30.59 8.92 31.18 8.24 -0.287 16 .778 -0.07
Fick Angle (°) 0.29 2.62 1.35 2.45 -1.394 16 .182 -0.34
Footprint Length (mm) 247.94 87.09 253.82 88.87 -0.190 16 .852 -0.05

M = Mean; SD = Standard Deviation; t = Paired-samples t-test statistic; df = Degrees of Freedom; p = Significance Level; d = Cohen's d
Effect Size.. *p <.05.

When the paired sample t-test results were examined, the maximum pressure values were found to be
statistically significantly higher in the left foot (M = 2414.88 + 945.49 kg/cm?) compared to the right foot (M =
1517.53 +281.29 kg/cm?), t(16) = 4.283, p =.001, d = 1.04. A large effect size (d = 0.80) indicated that the left foot
functioned as the dominant load-bearing foot under the 50 kg load. The mean pressure values also showed an
asymmetry in the same direction; the left foot (M = 882.53 + 413.68 kg/cm?) was statistically significantly higher
than the right foot (M = 438.65 + 63.28 kg/cm?), t(16) = 4.373, p < .001, d = 1.06 (large effect). Consistent left
predominance in both pressure parameters confirms that this asymmetry pattern has a systematic feature. In
terms of RF lateral surface area, the right foot (M =95.71 £ 10.11 cm?) was found to be statistically significantly
larger than the left foot (M = 86.59 + 11.78 cm?), t(16) = -3.985, p = .001, d = -0.97 (large effect). This large lateral
contact area observed in the right foot can be considered as a compensatory adaptation mechanism to
mechanically balance the high-pressure load on the left side. A significant difference was also found between
the two feet in terms of total contact surface; the contact surface of the right foot (M =202.65 + 20.04 cm?) was
statistically larger than that of the left foot (M =195.47 + 19.74 cm?), t(16) = -2.253, p =.039, d = -0.55 (moderate
effect). Despite the contact surface being wider in the right foot, the pressure values being much higher in the
left foot indicates a difference in load distribution efficiency between the two feet. No significant differences
were found in terms of RF medial surface area, RF load values, contact time, CoF indices, Fick angle, and
footprint length (all p > .05).

Table 3. Comparison of Regional Load Distribution on Left and Right Legs During 50 kg Full Squat Using
Paired Samples t-Test (n=17)

Left Foot Right Foot Paired t-test Results
Variable Left M Left SD RightM Right SD t df P Cohen's d
FOREFOOT
Forefoot Total Load (%) 68.25 18.34 72.70 6.19 -1.013 16 .326 -0.25
Hallux Load (%) 937 2.88 10.05 3.65 -0.793 16 439 -0.19
Fingers Load (%) 514  3.00 5.83 2.56 -0.955 16 .354 -0.23
First Metatarsal Head Load (%) 835 2.75 8.34 2.84 0.005 16 996 0.00
Second-Third Metatarsal Head Load (%) 13.84 3.60 10.76 2.85 3.378 16 .004* 0.82
REARFOOT
Rearfoot Total Load (%) 2771  6.75 27.13 6.29 0.367 16 718 0.09
Medial Heel Load (%) 16.19 4.60 15.92 433 0.175 16 .863 0.04
MEDIAL / LATERAL
Medial Arch Load (%) 12.08 4.35 13.02 4.34 -1.276 16 .220 -0.31
Lateral Arch Load (%) 12.89  3.10 12.38 2.54 0.778 16 448 0.19

Total Medial Load (%) 53.65 5.76 52.97 4.83 0.447 16 .661 0.11
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Table 3. Comparison of Regional Load Distribution on Left and Right Legs During 50 kg Full Squat Using
Paired Samples t-Test (n=17)

Left Foot Right Foot Paired t-test Results
Variable Left M Left SD RightM Right SD t df P Cohen's d
Total Lateral Load (%) 4598 5.83 47.03 4.83 -0.676 16 .509 -0.16

M = Mean; SD = Standard Deviation; t = Paired t-test statistic; df = Degrees of Freedom; p = Significance Level; d =
Cohen's d effect size. p <.05.

In regional load distribution comparisons, only the percentage of load on the Metatarsal Head II-III
showed a statistically significant difference between the left and right feet. The Metatarsal II-1II load ratio in
the left foot (M = 13.84 + 3.60 %) was found to be significantly higher compared to the right foot (M = 10.76 +
2.85 %), t(16) = 3.378, p = .004, d = 0.82 (large effect). This finding confirms the existence of an asymmetric
loading pattern concentrated on the central metatarsal heads in the anterior region of the left foot during the
full squat movement. The metatarsal region II-III constitutes a critical point for forefoot weight transfer during
squatting. Left-right weight asymmetry in this region should be considered a significant risk factor for the
development of pathologies such as stress fractures, metatarsalgia, and plantar fasciitis, especially in cases of
chronic overloading. No statistically significant differences were found between the two feet in terms of total
forefoot load, hallux load, toe load and metatarsal head load, all t(16) values remained at p >.05. In the hindfoot
region, no statistically significant differences were observed in the comparison of total hindfoot load and
medial heel load; and in the medial-lateral region, no statistically significant differences were observed in the
comparison of medial arch load, lateral arch load, total medial load and total lateral load (all p > .05). These
findings indicate that asymmetric loading is mainly localized in the forefoot-midfoot region and that the
balance of hindfoot and overall medial-lateral load is maintained symmetrically between the two sides.

Table 4. Statistically Significant Variables — Paired t-test and Effect Size Summary (n=17)

Variable t df p Cohen's d Effect Size
Maximum Pressure (gr/cm?) 4.283 16 .001* 1.04 Big
Average Pressure (gr/cm?) 4.373 16 <.001* 1.06 Big

RF Surface Lateral (cm?) -3.985 16 .001* -0.97  Big
Contact Surface Area (cm?) -2.253 16 .039* -0.55 Middle
Metatarsal Head II-III Load (%) 3.378 16 .004* 0.82 Big

All comparisons were performed using a paired t-test. Cohen's d classification: 0.20-0.49 = Small; 0.50-0.79 = Medium; >
0.80 = Large (Cohen, 1988). *p < .05.

Paired-sample t-tests revealed statistically significant left-right asymmetry in five variables. All
significant variables showed moderate or large Cohen's d effect sizes. Maximum pressure (d = 1.04) and mean
pressure (d =1.06) had the highest effect sizes, with the left foot showing a clear advantage in both parameters.
RF lateral surface area (d = -0.97) and Metatarsal Head II-III load percentage (d = 0.82) showed large effect
sizes, while total contact surface area showed a moderate effect size (d = -0.55). Negative d values reflect right
foot dominance, while positive d values reflect left foot dominance. This table summarizes how a left-
dominant pressure strategy under a 50 kg load is shaped by a compensatory contact surface expansion in the
right foot, and that load asymmetry in the forefoot metatarsal region requires clinical attention. From a clinical
perspective, the left-dominant pressure asymmetry identified in this group of young weightlifters (average
age 15.94 years) provides strong evidence for training interventions aimed at technical correction and bilateral
symmetry. Restructuring squat technique with a focus on left-foot weight management and implementing
proprioceptive training programs are recommended for maintaining long-term musculoskeletal health and
reducing the risk of injury.

DISCUSSION AND CONCLUSION

In this study, during squat exercises performed with a constant load of 50 kg by weightlifters wearing
weightlifting shoes, statistically significant differences were found between the right and left feet in 5 out of
25 pairs of variables; in the remaining 20 variables, a symmetrical distribution of both feet was determined.
The lack of statistically significant differences (p > .05) in the majority of the 20 pairs of variables analyzed
(footprint length, COP indices, Fick angle, and load percentages) indicates that the basic anthropometric
structure and general postural balance are maintained between the two extremities. However, the significant
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differences observed in the remaining 5 variables (p < .05) reveal that the asymmetry is not random but
clustered along two fundamental biomechanical axes: a clear superiority in favor of the left foot is observed in
pressure and load parameters, while there is an expansion in favor of the right foot in contact surface and area
parameters. Nevertheless, it is stated that weightlifting performance is related more to relative strength (load
lifted per unit of body weight) than absolute strength (18). This indicates that the lifted load represents a
different relative load depending on the athlete's body weight, and therefore, the load on the sole of the foot
can vary between individuals.

The findings largely coincide with existing literature showing that plantar pressure in weightlifters
generally follows a symmetrical pattern, but significant asymmetries may exist in certain anatomical regions
(particularly the hindfoot). In an assessment performed during gait in elite male weightlifters, while a
generally similar pressure and force distribution pattern was found between the right and left feet, significant
differences were detected in peak pressure in the medial midfoot region and maximum force parameters in
the ninth zone (10); this is consistent with the "mostly symmetrical but with regionally significant differences"
result observed in the study. Similarly, in a study comparing the foot characteristics of elite male weightlifters
to a healthy control group, it was found that the center of pressure (CoP’) was symmetrically distributed in
both feet, but when the plantar load distribution was examined at the sub-region level, the medial metatarsal
region of the left foot carried significantly higher load (19); this finding confirms that although weightlifting
requires a bilateral and synchronized movement pattern, left-right differences can occur in specific foot
regions.

The significantly higher hindfoot pressure values in the left foot observed in the study may be related
to dominant/non-dominant extremity differentiation. In female Olympic-style weightlifters, the highest
average plantar pressure was consistently recorded in the hindfoot region of the non-dominant extremity in
all participants; it has been suggested that this may be related to functional shortening of the superficial dorsal
line, imbalances in muscle tension on the plantar surface, or hamstring contractures (12). Assuming that the
vast majority of participants are right-handed/foot-dominant, the finding of high hindfoot pressure in the left
foot (potentially the non-dominant extremity) is consistent with the literature and supports the idea that the
hindfoot region of the non-dominant extremity may be particularly prone to point loading in weightlifting.
This appears to be one of the most important criteria to consider, especially in the development of weightlifting
shoes.

Interpreting the findings in the context of weightlifting shoes is also important. Regarding the effect of
heel height on lower extremity symmetry during back squats, it is known that bilateral lower extremity
asymmetry is a common finding during the back squat movement, but raising the heel does not significantly
alter the degree of this asymmetry (20). This finding explains the significant pressure asymmetries that
emerged even with weightlifting shoes in the study; heel height alone should not be considered a factor that
equalizes the load distribution between the two feet. Furthermore, it is known that lower extremity
biomechanics in weightlifting movements differ at the joint level depending on the load; it has been shown
that varying the load in the range of 65-85% 1TM during the pulling phase significantly affects angular
velocity, torque, and power generation in the ankle, knee, and hip joints (21). This finding suggests that the
study's limitation lies in being conducted only at a constant load of 50 kg; the asymmetry pattern may change
quantitatively and qualitatively at different load percentages (e.g., 65%, 75%, 85% 1TM). Furthermore,
considering that athletes have different techniques in both snatch and clean and jerk, it is thought that the
production of weightlifting shoes should be evaluated taking into account the different model and design
features of both. Even if the athletes' foot analysis measurements are taken while performing a 50 kg full squat,
evaluating the weightlifters according to their snatch and clean and jerk with maximum weight during the
competition is more important for the development of weightlifting shoes.

In conclusion, the study findings reveal that plantar pressure distribution is largely symmetrical in
weightlifters wearing weightlifting shoes, but significant differences with moderate to large effect sizes
favoring the left foot are found, particularly in the medial/lateral regions of the hindfoot and in maximum and
mean pressure parameters. This situation indicates that the asymmetrical distribution of foot pressure during
weightlifting causes the weight to be loaded onto the left side of the body. This can negatively affect the
athlete's athletic performance. This finding is consistent with discussions in the literature regarding the

Turkish Journal of Sport and Exercise /Tirk Spor ve Egzersiz Dergisi 2026 28(2):382-330 388
2076 Faculty of Sport Sciences, Selcuk University



Hicret Zeynep KUTLUTAS Oreid 10- 0000-0003-2005-7058 / Ahmet UZUN Orcid 10: D000-0003-3566-3623
Mekmet Fatih YUKSEL Orcid 10- O000-0001-6481-5098 / Tevik GUZEL Orcid 10 0005-0006-0045-8776

difference between dominant and non-dominant extremities and bilateral load symmetry specific to
weightlifting (22, 23, 24, 25). Furthermore, these results indicate that foot-specific (asymmetrical) support
strategies, rather than identical ones for both feet, should be considered in weightlifting shoe and insole
design; additional pressure-distributing supports in the hindfoot region of the non-dominant extremity may

be beneficial. It can be suggested that weightlifters using their own rigid insoles may improve their

performance.
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