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Abstract. Aim. The study aimed to identify differences in general and regional body composition indi-
cators between male and female athletes in ski jumping, Nordic combined, and biathlon. Materials and
Methods. The study involved 320 athletes divided into three groups: Group 1 – ski jumpers (n = 85), Group
2 – Nordic combined skiers (n = 144), and Group 3 – biathletes (n = 91). General and regional body compo-
sition indicators were measured using bioelectrical impedance analysis (BIA). Results. Significant diffe-
rences were observed among male ski jumpers, Nordic combined skiers, and biathletes (p < 0.01) in body
mass, BMI, muscle mass, protein mass, fluid volume, and regional muscle mass of the arms and trunk.
Ski jumpers differed significantly from biathletes in fat mass and regional fat mass of the trunk and legs.
Nordic combined skiers differed significantly from biathletes in fat mass and regional fat mass of the trunk
and legs. Female athletes from the three groups differed in body mass, muscle mass, protein mass, and re-
gional muscle mass of the arms and trunk. Female ski jumpers and Nordic combined skiers differed in fat
mass. Female biathletes differed from female ski jumpers in height, fluid volume, regional fat mass of
the arms, and regional muscle and fat mass of the left leg. Female biathletes differed from female Nordic
combined skiers in fat mass, fluid volume, regional fat mass of the arms and calves, and regional muscle
mass of the legs. Conclusion. The specific demands of ski jumping, Nordic combined, and biathlon lead to
distinct adaptations in athletes’ body composition. The established differences in general and regional body
composition indicators are of great importance for specialists in these sports and can be used as markers
in the athletic selection system. 
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Introduction. Ski jumping (SJ), Nordic 
combined (NC), and biathlon (Bia) are Olympic 
skiing disciplines that share the fundamental 
element of sliding on snow, yet differ markedly 
in the conditions and duration of this activity. Ski 
jumpers perform two jumps from hills of 90–95 m 
or larger. To maximize performance, athletes 
must assume exactly an optimal stable body posi-
tion throughout all jump phases: the in-run, take-
off, early flight, stable flight, landing preparation, 
and landing [6]. Body composition is one of the 
significant factors influencing the explosive 
power of ski jumpers [4]. Athletes with a lower 
weight and BMI achieve longer jumps due to less 

influence of gravity on them during flight [15]. 
Accordingly, maintaining a low body weight in 
combination with an optimal ratio of muscle and 
adipose tissue can contribute to the development 
of maximum speed and strength of movement  
in this sport [13]. Nordic Combined skiers first 
complete a ski jump, followed immediately by  
a cross-country ski pursuit race. The ski jump in 
Nordic Combined demands short-duration move-
ments powered primarily by the alactic-anaerobic 
energy system, requiring high levels of explosive 
power and coordination [1]. During a cross-
country ski race, Nordic Combined skiers per-
form movement techniques mainly in aerobic 
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Аннотация. Цель: выявление различий в общих и региональных показателях состава тела

у спортсменов в прыжках на лыжах с трамплина, лыжном двоеборье и биатлоне в зависимости от
пола. Материалы и методы. В исследовании приняли участие 320 спортсменов, разделенных на
три группы: прыгуны с трамплина (n = 85), лыжники-двоеборцы (n = 144) и биатлонисты (n = 91).
У данных спортсменов проведены измерения состава тела посредством биоимпедансометрии.
Результаты. У мужчин наблюдалась разница между прыгунами с трамплина, двоеборцами и биат-
лонистами (р < 0,01) в показателях ИМТ, массы тела, мышц, белка, количества жидкости, регио-
нальной мышечной массы рук и туловища. Прыгуны с трамплина значительно отличаются от биат-
лонистов по жировой массе тела, региональной жировой массе туловища и ног. Двоеборцы значитель-
но отличаются от биатлонистов по жировой массе, региональной жировой массе туловища и ног.
Спортсменки трех групп различаются по массе тела, мышц, белка, мышечной массе рук и туловища.
Спортсменки в прыжках с трамплина и двоеборье имеют различия в массе жира. Биатлонистки от-
личаются от прыгуний с трамплина по росту, количеству жидкости, региональной жировой массе
рук, региональной мышечной и жировой массе левой ноги. Биатлонистки отличаются от лыжниц-
двоеборок по жировой массе, количеству жидкости, региональной жировой массе рук и голеней, ре-
гиональной мышечной массе ног. Заключение. Специфика нагрузок в прыжках с трамплина, лыж-
ном двоеборье и биатлоне приводит к изменениям в составе тела спортсменов. Установленные раз-
личия в общих и региональных показателях состава тела имеют большое значение для специалистов
по этим видам спорта и могут быть использованы как маркеры в системе спортивного отбора. 
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mode [14]. To achieve high athletic results,  
an optimal body size and physique are required, 
characteristic of NC [14]. Evidence suggests that 
heavier skiers possess an advantage on flat and 
downhill sections, while lighter skiers dominate 
on steep uphill terrain [9]. Biathlon combines 
cross-country skiing with intermittent shooting 
from prone and standing positions. Missed shots 
increase the competitive distance and time.  
An important factor affecting the athlete's move-
ment technique in the race is the presence of  
a rifle, which the biathlete carries during the com-
petition [5]. Like NC, biathlon places high de-
mands on aerobic capacity. However, during a ski 
race in biathlon, athletes have the opportunity to 
recover a little during shooting breaks, which is 
impossible in NC or cross-country skiing. There-
fore, the ski race in biathlon is characterized by 
an aerobic-anaerobic energy mode of operation 
[10]. However, carrying the rifle imposes addi-
tional requirements for strength throughout the 
distance [5]. Achieving high athletic results in 
biathlon requires athletes to develop a high level 
of strength endurance with a minimum amount  
of adipose tissue [17]. 

Various methods are used to assess body 
composition, but bioelectric impedance analysis 
(BIA) is a simple and reliable tool [11]. Body 
composition indicators can therefore be used to 
assess athletic potential and optimize selection 
during certain stages of athletic development [12]. 
In early development stages, athletes can partici-
pate in multiple related sports. For example, 
youth may compete in both SJ and NC or in both 
cross-country skiing and Bia. However, the effect 
of differences in total and regional body compo-
sition indicators on the type of sport remains un-
clear. A detailed assessment of total and regional 
body composition could therefore provide a use-
ful tool for coaches to identify and select athletes 
with the greatest potential for success in SJ, NC, 
or Bia. Therefore, the aim of this study was to 
identify differences in total and regional body 
composition indicators depending on the spe-
cifics of ski jumping, Nordic combined, and  
biathlon. 

Materials and Methods. Participants.  
The research involved 320 athletes over the age 
of 18 to 26. The study sample consisted of ski 
jumpers (26 men, 59 women), Nordic сombined 
skiers (108 men, 36 women), and biathletes  
(37 men, 54 women). All participants were mem-
bers of either Russian regional national teams or 
the Russian national team itself and had com-

peted in all-Russian and international competi-
tions between 2014 and 2022. Prior to partici-
pation, all athletes provided written informed 
consent. 

Measurements and Conditions. Data collec-
tion was carried out in the period from 2014 to 
2022 during training camps for athletes. Standing 
height was measured to the nearest 0.1 cm using 
a stadiometer, with participants barefoot. Body 
composition was assessed using an 8-electrode 
InBody 720 impedance meter (Biospace Corp., 
Seoul, Korea). All measurements were performed 
by the same qualified specialist at a temperature 
of 21–22 °C between 07:00 and 08:30. All partic-
ipants were in a fasted state, with the preceding 
evening meal concluding before 20:00. Prior to 
testing, participants abstained from exercise, 
showering, and medication use. All body compo-
sition measurements were performed in a stan-
ding position. For female participants, measure-
ments were scheduled to avoid the menstrual  
period (i.e., not within 7 days before or during 
menstruation). Participants were instructed to 
remove all metal objects and electronic devices 
prior to measurement. BIA has high reliability 
and accuracy and is considered an objective me-
thod in assessing body composition. The In Body 
720 body composition analyzer provides direct 
segmental impedance measurements from va-
rious body compartments (trunk, arms, and legs), 
enabling the evaluation of both total and regional 
body composition indices. 

Statistical Analysis. All statistical analyses 
were performed using IBM SPSS Statistics 20. 
Basic descriptive statistics were calculated and 
all data were checked for normality of distribu-
tion. The Student t test for independent variables 
was used to evaluate the mean differences. Re-
sults are presented as mean ± standard deviation. 
Statistical significance was set at p < 0.05.  

Results. The basic demographic, anthropo-
metric, and total and regional body composition 
characteristics of the participants, stratified by 
sex, are presented in Table 1. 

As shown in Table 2, significant differences 
(p < 0.01) were observed among male ski jum-
pers, Nordic combined skiers, and biathletes for 
nine body composition variables. These included 
body weight, BMI, and the masses of muscle, 
minerals, protein, and fluids, as well as the re-
gional muscle mass of the trunk and both arms. 
Furthermore, male biathletes exhibited signifi-
cantly lower total fat mass and regional fat mass 
of the trunk and legs compared to Nordic com-
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bined skiers and ski jumpers (p < 0.01). For other 
variables, no significant differences between the 
mean values (p > 0.05) were found. 

Table 3 presents the differences among fe-
male athletes in ski jumping, Nordic combined, 
and biathlon. The analysis revealed that female 
athletes across all three groups differed signifi-
cantly (p < 0.01, p < 0.05) in seven indicators: 
weight, BMI, fat mass, mineral mass, and regional 
muscle mass of the arms and trunk. Female biath-
letes differed significantly from the female ski 
jumpers and Nordic combined skiers (p < 0.01,  
p < 0.05) in terms of height, protein mass, re-
gional muscle mass of the right and left arms and 
legs, and regional fat mass of the right and left 
legs. Female ski jumpers differed significantly 
from the female biathletes and Nordic combined 
skiers in the indicator of body fluid (p < 0.01). 
Moreover, female biathletes differed significantly 
from female Nordic combined skiers in muscle 
mass (p < 0.01). No significant differences were 
found for the remaining variables (p > 0.05). 

Discussion. We aimed to investigate body 
composition differences based on the type of 
skiing sport. Our data showed that male ski jum-
pers, Nordic combined skiers, and biathletes dif-
fer significantly (p < 0.01) in overall body mea-
sures: weight, BMI, and the mass of muscle, 
minerals, protein, and fluid. However, regarding 
regional differences, the disparities were more 
notable in muscle mass than in fat mass. Specifi-
cally, the upper limb and central distribution of 
muscle mass differed among all three groups, 
while no inter-group differences in upper limb fat 
mass were present. Differences in central and 
lower limb fat mass were found between Groups 
1–3 and 2–3. Consistent with the central fat mass 
results, male ski jumpers and Nordic combined 
skiers had lower levels of lower limb fat mass 
compared to biathletes. These results may point 
to different patterns of energy expenditure in  
the upper limbs with respect to muscle mass de-
velopment, as well as to the significance of sport-
specific selection for fat mass distribution.  
 

Table 1 
Demographic, anthropometric and body composition characteristics  

of the examined groups, Mean ± SD 

Показатель 
Parameter 

Ski jumping Nordic combined Biathlon 
Men 

(n = 26)
Women 
(n = 59)

Men 
(n = 108)

Women 
(n = 36)

Men 
(n = 37) 

Women 
(n = 54)

Age (years) 21.04 ± 2.11 21.2 ± 2.83 20.26 ± 2.11 20.3 ± 2.63 20.38 ± 2.10 21.46 ± 3.2 
Height (сm) 176.46 ± 9.58 165.28 ± 5.6 177.62 ± 5.91 165.68 ± 5.36 177.49 ± 5.41 167.71 ± 4.9 
Weight (kg) 61.29 ± 7.67 53.71 ± 5.79 67.39 ± 5.09 57 ± 4.89 72.04 ± 6.75 59.36 ± 5.96 
BMI (kg/m2) 19.56 ± 1.08 19.5 ± 1.47 21.25 ± 0.98 21.14 ± 2.72 22.82 ± 1.81 21.08 ± 1.55 
MM (kg) 33.45 ± 7.89 24.77 ± 2.81 35.66 ± 3.41 26.07 ± 2.51 37.48 ± 3.14 28.16 ± 2.96 
FM (kg) 4.60 ± 1.31 9.16 ± 3.67 5.16 ± 2.22 11.64 ± 9.4 6.61 ± 3.01 9.19 ± 3.67 
MinM (kg) 3.76 ± 0.53 3.09 ± 0.33 4.19 ± 0.36 3.25 ± 0.3 4.43 ± 0.39 3.47 ± 0.33 
PM (kg) 11.36 ± 1.57 8.87 ± 0.93 12.49 ± 1.14 9.31 ± 0.83 13.09 ± 1.05 10 ± 0.98 
Fluid (L) 36.55 ± 12.04 30.4 ± 7.24 44.50 ± 6.87 31.13 ± 7.78 47.83 ± 3.85 36.7 ± 3.53 
RMMRA (kg) 3.14 ± 0.69 2.14 ± 0.35 3.52 ± 0.48 2.3 ± 0.36 3.76 ± 0.43 2.6 ± 0.36 
RFMRA (kg) 0.17 ± 0.09 0.54 ± 0.25 0.21 ± 0.19 0.56 ± 0.11 0.23 ± 0.17 0.47 ± 0.26 
RMMLA (kg) 3.10 ± 0.64 2.11 ± 0.3 3.49 ± 0.47 2.28 ± 0.35 3.78 ± 0.42 2.61 ± 0.38 
RFMLA (kg) 0.25 ± 0.37 0.56 ± 0.25 0.21 ± 0.18 0.56 ± 0.12 0.22 ± 0.14 0.47 ± 0.27 
RMMT (kg) 25.15 ± 4.16 19.25 ± 1.97 27.35 ± 2.81 20.11 ± 2.17 28.78 ± 2.43 22 ± 2.22 
RFMT (kg) 1.44 ± 0.81 4.04 ± 2.11 2.03 ± 1.64 4.37 ± 1.25 3.22 ± 1.72 4.08 ± 1.78 
RMMRL (kg) 9.43 ± 1.62 7.05 ± 0.86 9.85 ± 1.14 7.15 ± 0.84 9.95 ± 0.77 7.61 ± 0.88 
RFMRL (kg) 0.92 ± 0.24 1.62 ± 0.55 1.02 ± 0.42 1.67 ± 0.23 1.17 ± 0.32 1.54 ± 0.54 
RMMLL (kg) 9.38 ± 1.61 7.05 ± 0.86 9.76 ± 1.29 7.17 ± 0.9 9.90 ± 0.78 7.59 ± 0.87 
RFMLL (kg) 0.93 ± 0.25 1.62 ± 0.55 1.04 ± 0.65 1.67 ± 0.24 1.16 ± 0.35 1.52 ± 0.53 

Note: MM – muscle mass, FM – fat mass, MinM – mineral mass, PM – protein mass, RMMRA – regional 
muscle mass of the right arm, RFMRA – regional fat mass of the right arm, RMMLA – regional muscle mass of 
the left arm, RFMLA – regional fat mass of the left arm, RMMT – regional muscle mass of the trunk, RFMT – 
regional fat mass of the trunk, RMMRL – regional muscle mass of the right leg, RFMRL – regional fat mass of the 
right leg, RMMLL – regional muscle mass of the left leg, RFMLL – regional fat mass of the left leg. 
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Table 2 
Inter-sport differences between athletes in Ski jumping,  

Nordic combined and Biathlon (men), Mean ± SD 

 Ski jumpers 
(n = 26) 

Nordic combined 
skiers (n = 108)

Biathletes 
(n = 37)

p1–2 p1–3 p2–3 

Age (years) 21.04 ± 2.11 20.26 ± 2.11 20.38 ± 2.10 0.082 0.224 0.694
Height (сm) 176.46 ± 9.58 177.62 ± 5.91 177.49 ± 5.41 0.953 0.95 0.99
Weight (kg) 61.29 ± 7.67 67.39 ± 5.09 72.04 ± 6.75 0.001 0.001 0.001
BMI (kg/m2) 19.56 ± 1.08 21.25 ± 0.98 22.82 ± 1.81 0.001 0.001 0.001
MM (kg) 33.45 ± 7.89 35.66 ± 3.41 37.48 ± 3.14 0.002 0.001 0.004
FM (kg) 4.60 ± 1.31 5.16 ± 2.22 6.61 ± 3.01 0.185 0.001 0.004
MinM (kg) 3.76 ± 0.53 4.19 ± 0.36 4.43 ± 0.39 0.001 0.001 0.001
PM (kg) 11.36 ± 1.57 12.49 ± 1.14 13.09 ± 1.05 0.001 0.001 0.003
Fluid (L) 36.55 ± 12.04 44.50 ± 6.87 47.83 ± 3.85 0.001 0.001 0.002
RMMRA (kg) 3.14 ± 0.69 3.52 ± 0.48 3.76 ± 0.43 0.001 0.001 0.006
RFMRA (kg) 0.17 ± 0.09 0.21 ± 0.19 0.23 ± 0.17 0.516 0.166 0.38
RMMLA (kg) 3.10 ± 0.64 3.49 ± 0.47 3.78 ± 0.42 0.001 0.001 0.001
RFMLA (kg) 0.25 ± 0.37 0.21 ± 0.18 0.22 ± 0.14 0.79 0.868 0.597
RMMT (kg) 25.15 ± 4.16 27.35 ± 2.81 28.78 ± 2.43 0.002 0.001 0.005
RFMT (kg) 1.44 ± 0.81 2.03 ± 1.64 3.22 ± 1.72 0.056 0.001 0.001
RMMRL (kg) 9.43 ± 1.62 9.85 ± 1.14 9.95 ± 0.77 0.261 0.088 0.422
RFMRL (kg) 0.92 ± 0.24 1.02 ± 0.42 1.17 ± 0.32 0.418 0.001 0.008
RMMLL (kg) 9.38 ± 1.61 9.76 ± 1.29 9.90 ± 0.78 0.29 0.093 0.417
RFMLL (kg) 0.93 ± 0.25 1.04 ± 0.65 1.16 ± 0.35 0.55 0.003 0.003

Note: Here and in Table 3  p1–2 – ski jumpers vs. Nordic combined skiers, p1–3 – ski jumpers vs. biathletes, p2–3 – 
Nordic combined skiers vs. biathletes; MM – muscle mass, FM – fat mass, MinM – mineral mass, PM – protein 
mass, RMMRA – regional muscle mass of the right arm, RFMRA – regional fat mass of the right arm, RMMLA – 
regional muscle mass of the left arm, RFMLA – regional fat mass of the left arm, RMMT – regional muscle mass 
of the trunk, RFMT – regional fat mass of the trunk, RMMRL – regional muscle mass of the right leg, RFMRL – 
regional fat mass of the right leg, RMMLL – regional muscle mass of the left leg, RFMLL – regional fat mass of 
the left leg. 

 
Table 3 

Inter-sport differences between athletes in Ski jumping,  
Nordic combined and Biathlon (women), Mean ± SD 

 Ski jumpers 
(n = 59) 

Nordic combined 
skiers (n = 36)

Biathletes 
(n = 54)

p1–2 p1–3 p2–3 

Age (years) 21.2 ± 2.83 20.3 ± 2.63 21.46 ± 3.2 0.208 0.688 0.159
Height (сm) 165.28 ± 5.6 165.68 ± 5.36 167.71 ± 4.9 0.531 0.002 0.039
Weight (kg) 53.71 ± 5.79 57 ± 4.89 59.36 ± 5.96 0.003 0.001 0.021
BMI (kg/m2) 19.5 ± 1.47 21.14 ± 2.72 21.08 ± 1.55 0.004 0.001 0.001
MM (kg) 24.77 ± 2.81 26.07 ± 2.51 28.16 ± 2.96 0.080 0.567 0.011
FM (kg) 9.16 ± 3.67 11.64 ± 9.4 9.19 ± 3.67 0.004 0.001 0.001
MinM (kg) 3.09 ± 0.33 3.25 ± 0.3 3.47 ± 0.33 0.004 0.001 0.001
PM (kg) 8.87 ± 0.93 9.31 ± 0.83 10 ± 0.98 0.087 0.001 0.001
Fluid (L) 30.4 ± 7.24 31.13 ± 7.78 36.7 ± 3.53 0.001 0.001 0.548
RMMRA (kg) 2.14 ± 0.35 2.3 ± 0.36 2.6 ± 0.36 0.009 0.001 0.001
RFMRA (kg) 0.54 ± 0.25 0.56 ± 0.11 0.47 ± 0.26 0.682 0.004 0.001
RMMLA (kg) 2.11 ± 0.3 2.28 ± 0.35 2.61 ± 0.38 0.002 0.001 0.001
RFMLA (kg) 0.56 ± 0.25 0.56 ± 0.12 0.47 ± 0.27 0.865 0.001 0.001
RMMT (kg) 19.25 ± 1.97 20.11 ± 2.17 22 ± 2.22 0.012 0.001 0.001
RFMT (kg) 4.04 ± 2.11 4.37 ± 1.25 4.08 ± 1.78 0.372 0.792 0.185
RMMRL (kg) 7.05 ± 0.86 7.15 ± 0.84 7.61 ± 0.88 0.342 0.001 0.010
RFMRL (kg) 1.62 ± 0.55 1.67 ± 0.23 1.54 ± 0.54 0.736 0.024 0.002
RMMLL (kg) 7.05 ± 0.86 7.17 ± 0.9 7.59 ± 0.87 0.416 0.001 0.014
RFMLL (kg) 1.62 ± 0.55 1.67 ± 0.24 1.52 ± 0.53 0.736 0.007 0.001
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Interestingly, for athletes in these sports, upper 
limb muscle mass, central fat mass, and lower 
limb fat mass showed a greater capacity to vary 
by sport type than lower limb muscle mass. Cor-
respondingly, in male athletes, upper limb and 
central muscle mass, along with central and low-
er limb fat mass, demonstrated greater sport-
specific variability than upper limb fat mass and 
lower limb muscle mass. 

Specifically, in men, athletic training for  
a particular sport affects muscle mass, which can 
be used as a reliable predictor for athletic selec-
tion in these sports. In terms of body composition 
based on gender, men have more muscle mass 
than women [8]. In addition, a greater number of 
strength training exercises are used in the training 
process for men, developing the strength of the 
upper and lower limbs and the central part, de-
pending on muscle and fat mass [12]. 

The analysis revealed that women have  
a greater number of regional body composition 
parameters that vary depending on the type of 
sport compared to men. Only trunk fat mass 
showed no significant differences among all fe-
male groups. In female athletes, overall body 
measures differed between groups. Regarding 
differences in upper limb muscle mass, these 
were present between all groups, but upper limb 
fat mass differences were present only between 
groups 1–3 and groups 2–3. Also, lower limb 
muscle and fat mass differed between Groups 1–3 
and Groups 2–3. Interestingly, the group of fe-
male biathletes had the highest central muscle 
mass, followed by Nordic combined skiers, while 
female ski jumpers had the lowest. 

Men and women in the ski jumping and Nor-
dic combined groups showed no significant diffe-
rences in a number of regional body composition 
indicators. This fact can be explained by the closely 
related specifics of sports training for these discip-
lines. A significant objective of this training is to 
maintain a low body weight alongside a properly 
balanced ratio of muscle to adipose tissue, which 
increases the likelihood of a longer jump [13, 14]. 

The influence of sex cannot be underesti-
mated in relation to body shape [2], particularly 
in sports [16]; therefore, we divided the groups 
by gender. Increased lean body mass may en-
hance anaerobic power and capacity [16], as has 
been investigated in swimming. Our data indicate 
a high level of difference in muscle and fat distri-
bution in the limbs but a lower level of difference 
in central fat mass based on the type of skiing 

sport, especially in females. The highest amount 
of lean mass was noted in the upper limb and 
central region of biathletes compared to the other 
groups. At the same time, female biathletes dif-
fered significantly from ski jumpers and Nordic 
combined skiers in regional indicators of upper 
and lower limb fat. This pattern can be explained 
by the specificity of the training process in the 
sports under study [4]. However, research in this 
field remains insufficient. 

During high energy-expenditure exercise, the 
most dominant fat loss occurs in the central re-
gion, more than in subcutaneous fat [7]. The three 
types of skiing studied resulted in similar central 
fat mass in females. On the other hand, muscle 
development in skiing is very prominent in the 
upper limb and central region and differs between 
types of skiing in both male and female skiers.  
It has already been reported that a large amount 
of lean body mass, especially in the arms, could 
be of great importance for cross-country skiing 
performance [16]. 

Women have a higher level of body fat [2]. 
This may be the reason for the absence of an in-
tersport difference in central fat mass among 
women. It has been observed that gender-related 
strength differences are more pronounced in  
the upper body [2]. 

Body composition is one of the leading com-
ponents of sport performance. Every fitness com-
ponent can be linked to regional body composi-
tion to some extent. While higher lean body mass 
enables the generation of greater strength, excess 
body fat can limit endurance, balance, coordina-
tion, and movement capacity [3]. We have de-
monstrated statistically significant intersport dif-
ferences in regional lean and fat mass. It would 
be of interest to evaluate body composition in 
relation to the best performance and competitive 
results in each specific sport. 

The results of previous studies [6, 13, 14] 
show that a common morphological factor exists 
among the predictor variables that evaluate motor 
potential, performance, and competitive achie-
vements of athletes, accounting for the body con-
stitution and the specificity of athletic training in 
different sports. 

Conclusion. Male ski jumpers, Nordic com-
bined athletes, and biathletes differ in upper limb 
muscle mass, central fat mass, and lower limb fat 
mass. Female ski jumpers, Nordic combined ath-
letes, and biathletes differ in almost every re-
gional body composition parameter except cen-
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tral fat mass. The smallest body composition dif-
ferences were observed between female ski jum-
pers and Nordic combined skiers. These results  

can be used to track physical performance and 
identify body markers predisposing athletes to 
peak performance. 
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