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Genç ve Büyük Haltercilerde Kuvvetin Allometrik Analizi 
 

ÖZ 
Halter, kuvvet ve güç sporu olarak tanımlanır. Halterde iyi bir bir fizyolojik profil için; kas kuvveti, esneklik, kas gücü ve kaldırış 
tekniğinin kombinasyonu önemlidir. Bu çalışmanın amacı, dünya halter şampiyonasına katılan haltercilerin gençler ve büyükler 
kategorisinde elde edecekleri toplam reytinglerdeki derecelerinin allometrik analiziyle karşılaştırılmasıdır. 86. Erkekler Avrupa 
Büyükler Şampiyonası ve 5. Erkekler Avrupa Gençler Şampiyonası verileri kullanıldı. Veriler Avrupa Halter Federasyonunun resmi 
internet sitesinden (http://www.ewf.sm) alınmıştır. Büyük erkekler Avrupa şampiyonası için 8 vücut ağırlığı sınıfı (56, 62, 69, 77, 
85, 94, 105, +105 kg) ve genç erkekler Avrupa şampiyonası için 8 vücut ağırlığı sınıfı (50, 56, 62, 69, 77, 85, 94, +105 kg). 
Kaldırılan iki ağırlığın toplamı (koparma ve silkme) dikkate alındı. Her Avrupa şampiyonasında her sıklet kategorisinden en iyi 5 
derece seçildi. Yaş (40 genç halterci) ve (40 büyük halterci) arasında istatistiksel olarak anlamlı farkı vardı (p<0.05). Büyük halterci 
ile genç halterci arasında vücut kütlesine bağlı olarak kaldırılan iki ağırlık değerinin toplamı açısından da anlamlı kuvvet farklılıkları 
bulundu (p<0.05). Büyük ve genç haltercilerde vücut kütlesi ile kaldırılan iki ağırlığın bağıl toplamı arasında negatif anlamlı 
korelasyonlar bulundu (p<0.05). Sonuç olarak, sportif performansta vücut büyüklüğü ölçümleri ile vücut kütlesi başına düşen oran 
arasındaki ilişkinin doğru şekilde tanımlanamadığı düşünülmektedir. Bu nedenle bu çalışmada vücut kütle etkilerini ortadan 
kaldırmak için, allometrik ölçeklendirme yöntemi kullanılmıştır. 
 
Anahtar Kelimeler: Halter, allometrik analiz, performans 
 

 

Allometric Analysis of The Strength of Youth and Senior 
Weightlifters 

 

ABSTRACT 
Weightlifting is defined as a sport of strength and power. For a good physiological profile in weightlifting, muscle strength, flexibility, 
muscle power, and lift combination of techniques is important. This study aimed to compare the allometric analysis of degrees of 
weightlifters in the total rating to obtain in the category of youth and seniors who participated in the world weightlifting 
championship. Data from the 86th Men’s European Senior Championships and 5th Men’s European Youth Championships were 
employed. Data was obtained from the official website of the European Weightlifting Federation (http://www.ewf.sm). There were 
8 body-weight classes for senior men European championships (56, 62, 69, 77, 85, 94, 105, +105 kg) and 8 body-weight classes 
for youth men European championships (50, 56, 62, 69, 77, 85, 94, +105 kg). The sum of two weights lifted (snatch, clean, and 
jerk) were considered. At each European Championships, the best 5 degrees from each weight category were selected. There 
was significant age (40 youth weightlifters) and (40 senior weightlifters), mean age differences were found (p<0.05). Significant 
strength differences were also found between the senior weightlifter and the youth weightlifter for the sum of two weights lifted 
values related to body mass (p<0.05). Negative significant correlations were found between body mass and the relative sum of 
two weights lifted values for senior and youth weightlifters (p<0.05). As a result, it is thought that the relationship between body 
size measurements and the ratio per body mass in athletic performance cannot be accurately defined. For this reason, the 
allometric scaling method was used to remove the body mass effects. 
 
Keywords: Weightlifting, allometric analysis, performance 
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INTRODUCTION 
Weightlifting performance is determined as the most important feature of the athlete’s 
physical and physiological parameters such as power and muscular strength. Olympic 
weightlifting and powerlifting are competitions of muscular strength and power wherein 
lifters are in different weight categories to ensure equal competition1. Olympic 
weightlifting gives to the total weight lifted in the snatch and clean and jerk events, this 
then determines the athletes’ lifting weights and ranking2. Weightlifting is a branch 
where the highest weight lifted in the snatch and clean and jerk category is calculated. 
Weightlifting movement types should be designed in a way that preserves and 
improves the athlete's force-speed balance. Coaches may use specific weightlifting 
movements according to their biomechanics and motoric properties during specific 
training phases. A combination of weightlifting variants can be applied to improve the 
athlete's force-velocity profile3. Weightlifting can achieve much greater mechanical 
power outputs4. Therefore, weightlifters can produce more force and power than other 
athletes with similar training experience5. Power as in many branches the combination 
of strength and speed is important in increasing performance in weightlifting. 
Therefore, to produce force and other associated motor characteristics, the force 
development rate is integral to power production. Therefore, it is a key component in 
determining athletic success6,7. 
 
The strength applied in two different lifting techniques in weightlifting is related to body 
weight. Age and weight differences in athletes, and therefore the differences in power 
produced, are linked to the relationship between muscle cross-sectional area and 
muscle strength. Athletes with a higher body surface area have a larger muscle cross-
sectional area than athletes with a smaller body surface area, and the force produced 
is greater8. Athletes with less body surface area will generate higher levels of maximum 
force per kilogram (strength/body mass) than larger athletes, provided the balance of 
proportions in the body is likely to remain stable. Comparing the performances of 
weightlifters, competing in different weight classes is important for organizing training 
programs, especially strength training. In weightlifting, multiple resistance training 
programs based on strength and power are applied for large muscle groups of the 
lower and upper extremities. It depends on the athlete's leg and hip strength to 
generate a large ground reaction force in a short time. Additionally, power-load and 
power-velocity curves can be used as distinguishing factors for skilled weightlifters. In 
measurements made on professional weightlifters, compared to beginners; differences 
depending on body size are more pronounced9,10. It is important to determine the 
performances of weightlifters competing at different body weights in different 
techniques. Different scaling methods are used to determine whether body weight 
affects athletic performance. One of the scaling methods is to divide the score obtained 
by the athlete's body weight. This method gives the athlete's body weight ratio and 
compares the amount of force per kilogram. In allometric modeling, the ratio of the 
athlete's lifting performance (y) to body mass (x) is determined and the formula is; y = 
a x b, a and b in the formula are constants1. This scaling system is calculated with 
logarithmically transformed dependent and independent variables; the least squares 
regression method is used in the formula (ln y = ln a + b ln x + ln e). This method has 
been applied to three sets of data involving adults and children11-14.  
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MATERIAL AND METHODS 
Subject 
Data from 86th Men’s European Senior Championships (14-22 Apr. 2007, FRANCE / 
STRASBOURG) and 5th Men’s European Youth Championships (26 Aug. – 2 Sep. 
2007, ITALIA / PAVIA) were employed. Data obtained from the official website of the 
European Weightlifting Federation (http://www.ewf.sm)15. There were 8 body-weight 
classes for senior men European championships (56, 62, 69, 77, 85, 94, 105, +105 kg) 
and 8 body-weight classes for youth men European championships (50, 56, 62, 69, 
77, 85, 94, +105 kg). The sum of two weights lifted (snatch, clean, and jerk) were 
considered. At each European Championships, the best 5 degrees from each weight 
category were selected. The possible risks of the study were explained to the subjects 
and the volunteer consent form was signed. For the research, ethics committee 
permission was received from the Non-Interventional Clinical Research Ethics 
Committee within Pamukkale University to conduct the study (24.10.2024, Decision 
No: 8). 
 
Statistical Analyses 
SPSS 22.0 for Windows program was used for data analysis. Allometric analyses were 
used for this study. The allometric relationship between body surface area and the sum 
of two weights lifted is based on the allometric equation below. 

- y = a x b            
- using this equation, we took log-transformed to dependent and independent 

variables. 
- ln w = ln a + b ln m + ln є                                     

 
Where w is the sum of two weights lifted (kg), m is body mass, b is the exponent, a is 
the proportionality coefficient, and є is multiplicative error data. An allometric model 
was built up for independent variables which to become common b exponent for each 
group. Firstly, the allometric model was linearized by taking the natural logarithms of 
each side. After this, we added group variables (G) (for senior weightlifters (0) code 
and youth weightlifters (1) code) and the group interaction term (G x ln m) on this 
model.  

- Ln w = ln a + d (G x ln m) + c G + b ln m + ln є     
         

RESULTS 
According to the independent-samples t-test, there were significant ages (40 youth 
weightlifters, mean age 16,45 ± 0,81 years old, and 40 senior weightlifters, mean age 
25,67 ± 4,20 years old) differences were found (p<0.05). Significant strength 
differences were also found between the senior weightlifter and the youth weightlifter 
for the sum of two weights lifted values related to body mass (p<0.05; Table 1). 
 

Table 1. Body Mass-Related Differences in Strength Values 
Variables Senior Weightlifters Youth Weightlifters t 

Age (year) 25,67 ± 4,20 16,45 ± 0,81 13,61* 

Sum of two weights 
lifted / Body Mass (kg) 

4,25 ± 0,50 3,73 ± 0,39 5,14* 
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Table 2. Relationships Between Relative Strength Values and Body Mass for 
Weightlifters 

Variable Senior Weightlifters Youth Weightlifters 

 Body Mass (kg) Body Mass (kg) 

Lifting Weight / Body Mass -0,93*      -0,86* 

 
In this study, according to the Pearson Product Moment Correlation, Negative 
significant correlations were found between body mass and the relative sum of two 
weights lifted values for senior and youth weightlifters (p<0.05; Table 2).   

 
Table 3. Differences in Allometric Scaling Strength Values Between Senior and 

Youth Weightlifters 
Variable Senior Weightlifters Youth Weightlifters t 

Allometric scaling sum  
of two weightslifted (kg) 

23,57 ± 1,38  19,78 ± 1,36 12,35* 

 
Significant allometric scaling strength differences were also found between the senior 
weightlifters (p<0.05; Table 3). 

 
 

DISCUSSION 
This study investigated strength differences between senior and youth weightlifters 
within an allometric framework. 8 weight categories from senior and youth weightlifters 
of whom the best 5 degrees from each weight category in the European Weight-Lifting 
Championships were considered in this study. It is shown that significant strength 
differences were found between the senior weightlifter and the youth weightlifter for 
the sum of two weights lifted values related to body weight (p<0.05; Table 1). Weber 
et al. (2006)16 reported that ratio scaling caused the absolute power data to be 
overcorrected for body mass. Thus, lighter participants have some advantages for 
higher power values. On the contrary heavier participants have some disadvantages 
for lower power values. The athlete's performance during development; It is thought 
that the weight lifted per body weight does not accurately reflect the ratio between body 
surface area measurements17,18. When strength values (sum of two weights lifted) 
related to body mass and correlated with body mass, we found a significant negative 
relationship (-0,93 for senior weightlifters; -0,86 for youth weightlifters) between relative 
strength characteristics and body mass for weight lifters (Table 2). For this reason, we 
used an allometric scaling method to remove the body mass effects. Some researchers 
investigated the allometric scaling method in detail and found that the allometric scaling 
method provides a more appropriate model when performance variables are related to 
body mass16,17,19,20. Batterham and George (1997)21 applied this model for men and 
women weight lifters and their model included the sum of the weights lifted by the 
athletes who qualified in the "snatch" and "clean and jerk" branches of the men's and 
women's world weightlifting championships. Firstly, these researchers used allometric 
relationships between the sum of the “snatch” and “clean and jerk” lifts and body weight 
was obtained with logarithmic values of absolute data and investigated normality of the 
log-transformed variables with the Kolmogorov-Smirnov one-sample test.  
 
As we revealed log-transformed dependent and independent variables and allometric 
model residuals via Kolmogorov-Smirnov one-sample test, we found that all the 
variables were normally distributed. The allometric scaling method was derived from 
common b exponents for independent variables of each group. When the data was 



Yapıcı A. (2024). Genç ve Büyük Haltercilerde Kuvvetin Allometrik Analizi. Beden Eğitimi ve Spor Bilimleri Dergisi. 18(3),520-526. 
Doi: 10.61962/bsd.1581584 
 

525 
 

analyzed, we found the separate allometric model for senior weightlifters is: T = 22,64 
W 0,61 and for youth weightlifters is: T = 19,10 W 0,61, respectively. Welsman and 
Armstrong (2000b)18 reported that the body size exponents produced for performance 
values, depending to mostly depend on factors such as sample variables. When 
strength values were scaled allometrically, there were significant strength differences 
found between senior (23,57 ± 1,38 kg) and youth (19,78 ± 1,36 kg) weightlifters (Table 
4). 
 
CONCLUSION 
As a result, the true relationship between simple ratios per unit body mass and the 
athlete's performance may not always be appropriately defined. It may affect athletes' 
body mass measurements and performance parameters. Therefore, in this study, the 
allometric scaling method was used to eliminate body mass effects. 
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