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Abstract. The purpose of the study was to clarify how the anthropometric characteristics of track-and-field athletes
are related to performance in sprint, middle-distance, and long-distance running. The study was conducted on 6-10
April 2025 at the Hryhorii Skovoroda University in Pereiaslav, with the participation of 90 male track-and-field athletes
aged 18-24 years, divided into sprint, middle-distance, and long-distance groups. Anthropometric indicators, control
running results, and statistical relationships between physical parameters and sports performance were assessed. The
results showed distance-specific features of anthropometric profile, running speed, correlation patterns, and regression
predictors. Sprinters had higher body mass, single-leg thigh circumference, and muscle mass percentage: 82.4 + 6.8 kg,
62.8+3.4 cm, and 47.8 +3.0%, which reflected the predominance of the muscle-strength component over short distances.
Among long-distance runners, lower body mass, body mass index, and fat mass percentage — 70.8 +5.7 kg, 22.6 + 1.3 kg/
m?, and 9.8+ 1.8% — were associated with greater economy in prolonged running. Mean speed was 8.63£0.41, 5.71 £0.32,
and 4.62 +0.28 m/s in the sprint, middle-distance, and long-distance groups, respectively. The correlations linked sprint
speed with muscle mass (r = 0.62), whereas in long-distance runners, speed had an inverse association with fat mass
(r=-0.56). The regression models explained 51%, 46%, and 49% of speed variability, confirming the different role of
anthropometric factors in each running specialisation. The results confirmed that the anthropometric determinants
of performance differ by running specialisation: muscle-strength parameters predominate in sprinting, whereas lower
fat mass and a more economical body-build profile are more important over long distances. In practical terms, these
data may be used by coaches, athletics teachers, and sports selection specialists to refine distance specialisation and
individualise the training process

Keywords: distance specialisation; sprint; body mass index; body build; long-distance runners; speed-strength realisation;
endurance

Introduction
Track and field includes running events in which sports
performance depends on a specific combination of mor-

with the individual morphological profile of the athlete.
Insufficient detail in anthropometric criteria for running

phological, functional, and biomechanical prerequisites.
In sprint, middle-distance, and long-distance running,
isolated physical parameters matter less than their inter-
relationship: height, body mass, lower-limb length, body
mass index (BMI), and the proportions of muscle and fat
components. Assessment of these characteristics helps to
substantiate sports specialisation more precisely, predict
performance, and select training-load parameters in line

events complicates the selection of optimal specialisation,
as physical parameters that support success in sprinting are
not always advantageous in middle-distance or long-dis-
tance running. This increases the likelihood of errors in
sports selection, inaccurate prediction of competitive po-
tential, and the choice of training loads that do not fully
match the morphological and functional capacities of the
track-and-field athlete.
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Performance in track-and-field running events de-
velops through the interaction of technical preparedness,
functional reserves, motor qualities, and the morphologi-
cal characteristics of the athlete; therefore, anthropometric
parameters should be interpreted together with biome-
chanical, functional, and training-related factors of sports
working capacity. I. Novikova et al. (2025) described the
influence of athletics on the physical condition of a person,
linking it with the development of endurance, coordina-
tion, speed abilities, and general functional readiness. This
approach emphasised that running events depend not only
on the amount of training work but also on the correspond-
ence between physical development and the demands of a
specific type of load. A. Kolot et al. (2025) substantiated the
importance of technical preparation in the system of sports
improvement for track-and-field athletes. Within this ap-
proach, anthropometric characteristics may be treated as
factors affecting running-stride length, movement ampli-
tude, the spatio-temporal organisation of running, and the
effectiveness with which muscular effort is realised. In the
study by I. Ivanyshyn et al. (2024), spirographic indicators
of functional reserves in veteran track-and-field athletes
specified the role of the respiratory system in maintaining
working capacity during running load. The results con-
firmed that the morphological profile of an athlete should
be assessed together with functional capacity, since run-
ning performance depends on the coherence of body build,
technique, and physiological support for movement.

The anthropometric profile of an athlete reflects the
morphological prerequisites for running work, because
height, body mass, limb proportions, BMI, and the ratio
of muscle to fat components determine the mechanical
and energetic conditions of movement along a distance.
O.S. Polianska et al. (2025) substantiated the value of an-
thropometric assessment for predicting sports perfor-
mance by treating physical parameters as a basis for deter-
mining the potential of an athlete and their correspondence
to the requirements of the chosen sport. The researchers
noted that anthropometry is used not only to describe the
external characteristics of an athlete but also to explain the
relationship between body build, motor capacity, and the
expected competitive result. N.V. Vdovenko et al. (2024)
addressed the features of the fat component in qualified
athletes of different specialisations and showed the varia-
bility of body composition according to the type of sports
load. The work established that, for representatives of cy-
clic events, assessment of fat mass is linked with determin-
ing the ratio between active and inactive body mass, since
excess fat may increase the energetic cost of motor work.
A. Stachon et al. (2023) showed that distance specialisation
among runners is accompanied by differences in morphol-
ogy and body composition. This supports the need for sep-
arate assessment of sprinters, middle-distance runners, and
long-distance runners because the same anthropometric
parameters may have different functional significance de-
pending on the type of running work.

Distance specialisation in running imposes different
requirements on body build, strength potential, move-
ment economy, and the ability to maintain a given load
intensity; accordingly, anthropometric characteristics
need to be interpreted with reference to the structure of
the specific distance. R. Pavlovic et al. (2022) analysed the

anthropometric parameters of elite sprinters and deter-
mined the predictive significance of height and body mass
for sports results. Their data confirmed that, in sprinting,
morphological characteristics are meaningful for per-
formance only in combination with running technique,
strength capacity, and the ability to realise high speed over
a short section. G.A. Christou et al. (2021) addressed the
anthropometric, cardiorespiratory, and haematological de-
terminants of marathon performance. The authors indicat-
ed that achievements in long-distance running depend not
on an isolated body-build indicator, but rather on a com-
bination of morphological parameters, cardiovascular ca-
pacity, oxygen-transport potential, and general endurance.
L.A. Peyré-Tartaruga et al. (2024) treated biomechanical,
physiological, and anthropometric predictors as interrelat-
ed factors in the performance of recreational runners. The
researchers demonstrated that running effectiveness arises
from the interaction of morphological profile, functional
capacity, and biomechanical movement characteristics.
Therefore, anthropometric assessment should be combined
with analysis of technique and physiological readiness.
P.T. Nikolaidis & B. Knechtle (2024) summarised the profile
of marathon runners and predictors of long-distance per-
formance. Their review confirmed that long-distance per-
formance is associated with lower body mass, optimal BMI,
a smaller fat component, high aerobic productivity, and
running economy, which differentiates the morphofunc-
tional demands of long distances from sprint specialisation.

The character of the relationship between anthropo-
metric characteristics and performance among track-and-
field athletes of different running specialisations remains
insufliciently clarified. The purpose of the study was to sub-
stantiate the role of anthropometric characteristics in form-
ing the performance of track-and-field athletes in running
events with different distance orientations. The following
objectives were defined: to characterise the anthropometric
and performance indicators of track-and-field athletes of
different running specialisations; to establish statistical re-
lationships between the physical parameters of athletes and
performance in sprint, middle-distance, and long-distance
running; and to determine the anthropometric characteris-
tics with the greatest predictive significance for sports suc-
cess in separate groups of running events.

Materials and Methods

Design and study setting

The work was conducted as a comparative correlational
study with a single recording of anthropometric and per-
formance indicators in track-and-field athletes. The study
setting was the Faculty of Physical Education, Sport and
Health of the Hryhorii Skovoroda University in Pereiaslav.
The choice of this setting was justified by its direct rele-
vance to athletics training, sports training, and assessment
of athletes’ performance in running events. It was also de-
termined by the availability of training conditions, sports
equipment, methodological support, and the possibility
of recording anthropometric and running indicators. The
study period lasted from 6 to 10 April 2025. It was select-
ed because it preceded the spring-summer competitive
period, when control results in running events reflect the
current level of special preparedness among track-and-
field athletes. The five-day period was sufficient to record
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the anthropometric parameters and running results of all
participants.

Characteristics of the study sample

The sample included 90 male track-and-field athletes who
were in years 1-4 of the Faculty of Physical Education,
Sport and Health at the Hryhorii Skovoroda University
in Pereiaslav. The participants were aged 18-24 years, and
their mean age was 20.8 + 1.7 years. A single-sex sample
was chosen to reduce the influence of sex differences in
body composition, strength capacity, and running results
on the assessment of the relationship between anthropo-
metric parameters and performance. The sample was di-
vided into three equal groups, 30 participants each, by
distance specialisation: sprinters (100 and 200 m), mid-
dle-distance runners (800 and 1,500 m), and long-distance
runners (5,000 and 10,000 m), 30 participants. The sample
was purposive. It was formed by distributing information
about the study among students of the athletics depart-
ment, members of sports groups, and representatives of the
training sections of the faculty.

The inclusion criteria were: study in years 1-4 at the
study setting; age 18-24 years; specialisation in track-
and-field running events; membership of one of the dis-
tance-specialisation groups; sports experience of at least 2
years; regular participation in the training process; com-
plete anthropometric indicators and a control result for the
main distance; absence of medical restrictions on running
loads; and voluntary consent to participate. The exclusion
criteria were: mixed or undefined running specialisation;
involvement in non-running track-and-field events; ir-
regular training during the preceding three months; acute
musculoskeletal injuries; abrupt body-mass change during
the preceding three months; incomplete assessment pro-
cedure; or withdrawal from participation. No participants
left the sample before the completion of the study, so group
sizes remained equal, and the analysis was carried out using
the full set of anthropometric and performance indicators.

Procedure for data collection and recording

Data were collected in two locations: anthropometric in-
dicators were recorded in a medical room designated for
standardised measurements, and control running results
were recorded on an athletics track designated for con-
trol trials. The procedure was conducted by a department
teacher and the coach of the training group, who super-
vised a uniform measurement procedure, correct recording
of indicators, and allocation of athletes according to dis-
tance specialisation. Anthropometric measurements were
conducted individually in the first half of the day, from 9:00
to 12:00, before the main training session and after a 2-3-
hour period without food. Participants also avoided inten-
sive physical load on the previous day, which reduced the
influence of fatigue, body mass fluctuations, food intake,
and hydration status on the assessment results.

Age, year of study, sports experience, main running
distance, and specialisation group were recorded first.
Height, body mass, lower-limb length, thigh circumference,
fat mass percentage, and muscle mass percentage were then
measured. Height was measured with a stadiometer in a
standing position without shoes, accurate to 0.5 cm, and
body mass was measured using Seca 876 electronic medi-

cal scales (Seca GmbH & Co. kg, Germany), in light sports
clothing and without shoes, accurate to 0.1 kg. Lower-limb
length was measured with an anthropometric tape from the
anterior superior iliac spine to the floor in a standing posi-
tion, and thigh circumference was measured at the level of
the greatest circumference, accurate to 0.1 cm. Body-com-
position indicators were recorded by bioelectrical imped-
ance analysis using a Tanita BC-545N body composition
analyser (Tanita Corporation, Japan); before measurement,
participants removed metal objects and maintained the
body position specified in the device instructions. BMI was
calculated using the following formula:

m
BMI = P (1)
where BMI - body mass index, kg/m? m - body mass of
the athlete, kg; h — height of the athlete, m. The ratio of
lower-limb length to height (LLL/H) was calculated using
the following formula:

LLL/H = % x 100, )

where LLL/H - ratio of lower-limb length to height, %;
L,, - lower-limb length, cm; h - height of the athlete, cm.
The resulting indicator reflected the proportion of low-
er-limb length within total body length and was used to
assess body-build proportionality in runners. The an-
thropometric assessment procedure was identical for the
three distance-specialisation groups: sprint, middle-dis-
tance running, and long-distance running, which ensured
comparability of indicators between groups. The anthro-
pometric indicators obtained were used to characterise
mass-height parameters, body-build proportionality, and
body composition in track-and-field athletes of different
distance specialisations.

The differences concerned the recording of sports per-
formance: in the sprint group, the time for 100 or 200 m
was recorded; in the middle-distance group - for 800 or
1,500 m, and in the long-distance group - for 5,000 or
10,000 m. Distances followed the standard markings of the
athletics track, and time to cover the distance was record-
ed using a Casio HS-80TW-1EF electronic stopwatch (Ca-
sio Computer Co., Ltd., Japan), accurate to 0.01 s. Control
runs were conducted after a standard warm-up under the
supervision of the coach; one result for the main distance
was recorded for each participant. Mean running speed
was calculated to compare results across different distances
using the following formula:

V= ) (3)

where V - mean running speed, m/s; S - distance length,
m; t - time taken to cover the distance, s. A standardised
performance index was calculated for additional compari-
son of athletes from different distance specialisations using
formula:

pl = _tmaxTi (4)
Tmax—Tmin
where PI - standardised performance index, arbitrary units;
T, - individual time of the athlete over the main distance,
s; T, . — greatest time in the corresponding distance group,
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s; T, — shortest time in the corresponding distance group,
s. The index ranged from 0 to 1, with a higher value cor-
responding to a better result within the relevant distance
group. After the measurement, the data were entered into
a consolidated electronic spreadsheet using an individual
participant code and without personal information. The
control-run result, mean running speed, and standardised
performance index were treated as sports-performance in-
dicators, which allowed comparing the physical parameters
of athletes with their results in sprint, middle-distance, and
long-distance running.

Methods of statistical analysis

Statistical analysis was conducted after checking data com-
pleteness and coding participants by distance-speciali-
sation group. Quantitative data were summarised using
descriptive statistics, including the mean level of the indi-
cator, standard deviation, and the minimum and maximum
recorded values. The distribution of variables was checked
using the Shapiro-Wilk test. One-way analysis of variance
(ANOVA) was used to compare anthropometric and per-
formance indicators among the three groups when the data
were normally distributed. When statistically significant
inter-group differences were present, post-hoc pairwise
comparisons with Bonferroni correction were performed.
The relationship between anthropometric parameters and
sports performance was determined using correlation anal-
ysis. Pearson’s coefficient was used for normally distributed
variables, and Spearman’s coefficient - for variables with a
non-normal distribution. Correlation strength was inter-
preted as follows: below 0.30 - weak; 0.30-0.49 — moderate;
0.50-0.69 — pronounced; and 0.70 or above - strong.

The predictive significance of anthropometric param-
eters for sports performance was assessed using multiple
linear regression. Mean running speed was the dependent
variable, while height, body mass, BMI, lower-limb length,
thigh circumference, fat mass percentage, muscle mass per-
centage, and LLL/H - the independent variables. Separate
regression models were constructed for the whole sample
and for the sprint, middle-distance, and long-distance
groups. Results were treated as statistically significant at

p <0.05. IBM SPSS Statistics 26.0 (USA) was used for sta-
tistical processing of the collected dataset, and the results
were interpreted with reference to correlation coefficients,
standardised B coefficients, and the explained variance R%.

Ethical aspects and study limitations

The study was organised in accordance with the basic eth-
ical principles of voluntary participation, informed con-
sent, confidentiality, and risk minimisation, consistent
with the provisions of The Declaration of Helsinki (2024).
Participants were informed in advance about the purpose,
measurement procedures, and use of data in a summa-
rised form. Personal data were not entered into the final
database, and each participant was assigned an individual
code. The procedures did not involve medical interven-
tion, the use of medicines, or experimental influence on
the body of the athletes. One limitation of the study was its
cross-sectional assessment, which did not allow changes
in anthropometric characteristics and sports performance
to be traced across a training cycle. The sample also in-
cluded only male track-and-field athletes of student age,
so the results should not be directly generalised to female
athletes, juniors, or track-and-field athletes from other age
and qualification groups.

Results
Anthropometric profile of track-and-field athletes
of different distance specialisations
The anthropometric profile of male track-and-field athletes
was assessed according to distance specialisation. Compar-
ison of the three groups showed pronounced inter-group
differences: sprinters had higher values for body mass,
BMI, thigh circumference, and muscle mass; long-distance
runners had lower mass-height and composition indica-
tors; and middle-distance runners occupied an intermedi-
ate position for most parameters. This structure of results
reflected different morphological correspondence between
athletes and the demands of short, middle, and long dis-
tances. Descriptive statistics for anthropometric indicators
are presented in Table 1. BMI was calculated using formu-
la (1), and LLL/H was calculated using formula (2).

Table 1. Anthropometric indicators of track-and-field athletes of different distance specialisations, M + SD

Indicator Sprint,n=30 Middle distances, n=30 Long distances, n=30
Height, cm 181.2+56 179.4+53 176.8+5.1
Body mass, kg 82.4+6.8 756+6.1 70.8+5.7
BMI, kg/m? 251:16 235:14 226+13
Lower-limb length, cm 94140 92.7+3.8 91.1+36
LLL/H, % 519+15 51714 51514
Single-leg thigh circumference, cm 62.8+3.4 59631 56.4+29

Fat mass percentage, % 12.2+23 11020 98+18

Muscle mass percentage, % 478+30 45928 44.2+26

Source: compiled by the authors

According to Table 1, sprinters had the highest mean
values for body mass, BMI, single-leg thigh circumference,
and muscle mass percentage. Body mass in this group was
82.4+6.8 kg, BMI was 25.1 + 1.6 kg/m?, single-leg thigh cir-
cumference was 62.8 + 3.4 cm, and muscle mass percentage
was 47.8 +3.0%. This anthropometric profile reflected the
specificity of short distances, where performance depends

on the ability of an athlete to develop high mechanical
power quickly, execute the start acceleration effectively, and
maintain maximal speed over a short section. Higher body
mass in sprinters should not be interpreted here as an un-
favourable characteristic, as it was combined with a larger
muscle component and a greater thigh circumference. This
points to more pronounced development of the lower-limb
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muscles, associated with push-off force, stride length, and
the ability to generate explosive strength.

Middle-distance runners occupied an intermediate
position between sprinters and long-distance runners
for most indicators. Their body mass was 75.6 + 6.1 kg,
BMI - 23.5+ 1.4 kg/m? single-leg thigh circumference —
59.6 £ 3.1 cm, and muscle mass percentage — 45.9 + 2.8%.
This profile reflected the mixed nature of the load in 800
and 1,500 m running, where the athlete has to combine
sufficient muscular power with endurance and movement
economy. Excessive increases in body mass or circumfer-
ence indicators may raise the energetic cost of running,
whereas insufficient development of the muscle compo-
nent may restrict the ability to maintain high intensity
over the distance. The mean values in this group therefore
characterise a compromise morphological profile, com-
bining prerequisites for speed work and sustained pace
maintenance.

Long-distance runners had lower mean values for
body mass, BMI, single-leg thigh circumference, fat mass
percentage, and muscle mass percentage than the oth-
er groups. Body mass in this group was 70.8 = 5.7 kg,
BMI - 22.6 £ 1.3 kg/m?, single-leg thigh circumference —
56.4+2.9 cm, and fat mass percentage — 9.8 + 1.8%. This
profile does not imply insufficient physical development;
rather, it reflects another morphological suitability for
long-distance running. Over prolonged distances, lower
body mass and a smaller fat component may reduce the
energetic cost of movement, minimise mechanical load
on the musculoskeletal system, and help maintain a stable
pace. However, preservation of a sufficient muscle mass
percentage in this group indicates that endurance speciali-
sation does not require minimisation of the muscle compo-
nent but its optimal level for prolonged cyclic work.

LLL/H was similar in the three groups: 51.9 + 1.5%
in sprinters, 51.7 + 1.4% in middle-distance runners, and
51.5+ 1.4% in long-distance runners. This demonstrates
that relative lower-limb length was not the leading marker

of inter-group differentiation within this sample. Absolute
lower-limb length was slightly greater in sprinters, but this
difference corresponded to their higher mean height. Thus,
distance-specific features of the anthropometric profile
were expressed through body mass, BMI, single-leg thigh
circumference, and the ratio of muscle and fat components,
rather than through sharply pronounced differences in
lower-limb proportionality.

The results show that the anthropometric profile of
track-and-field athletes differs according to distance spe-
cialisation. Sprinters had higher mass-height indicators,
greater single-leg thigh circumference, and a higher muscle
mass percentage, reflecting the predominance of speed-
strength demands over short distances. Middle-distance
runners had intermediate values for most parameters
beacuse this specialisation combines the need for mus-
cular power with the ability to sustain an intensive load.
Long-distance runners had lower body mass, lower BMI,
and a smaller fat mass percentage, which corresponds to
the demands of prolonged cyclic work and reduced ener-
getic cost of running.

Sports performance of track-and-field athletes

in control running trials

The control running trials recorded differences in per-
formance among track-and-field athletes of different dis-
tance specialisations. The highest mean running speed was
characteristic of sprinters, lower values were observed in
middle-distance runners, and the lowest values were re-
corded in the long-distance group. This structure reflected
the different character of competitive load: short distances
require maximal speed realisation, middle distances com-
bine speed and endurance, and long distances depend on
the ability to maintain a stable pace over a long period. For
correct comparison of the groups, Table 2 presents not only
the time to cover the main distance, but also mean running
speed, calculated using formula (3), and the standardised
performance index, calculated using formula (4).

Table 2. Sports performance indicators of track-and-field athletes in control running trials, M + SD

Indicator Sprint,n=30 Middle distances, n=30 Long distances, n=30 p

Main distance 100/200 m 800/1,500 m 5,000/10,000 m -

Time to cover the distance, s 18.9+72 267.4+89.6 2,1785+612.7 -
Mean running speed, m/s 8.63+0.41 5.71+0.32 462+0.28 <0.001
Standardised performance index, arbitrary units 0.71+0.12 0.64+0.11 0.58+0.10 0.004

Note: the time to cover the distance is presented as a characteristic of the result within the relevant group; direct inter-group comparison
of absolute time was not performed because the distances differed; inter-group comparison was performed for mean running speed and

the standardised performance index
Source: compiled by the authors

The data in Table 2 show that the highest mean speed
was recorded in sprinters and was 8.63 +0.41 m/s. This re-
sult reflects the specificity of short distances, where start ac-
celeration, high movement frequency, push-oft power, and
the ability to maintain maximal or near-maximal speed for
a short time are of primary importance. However, this indi-
cator should not be interpreted as a higher general level of
preparedness compared with the other groups, since sprint
performance is formed under short-duration load with a
predominance of the speed-strength component. The high

mean speed in this group characterised a specific type of
competitive realisation inherent in short distances rather
than a universal advantage.

In middle-distance runners, mean speed was
5.71+0.32 m/s, which was lower than in sprinters but high-
er than in long-distance runners. This indicator reflected
the intermediate nature of 800 and 1,500 m running, where
the result depended on a combination of speed capacity,
strength endurance, pace stability, and resistance to fatigue.
Unlike sprinting, high start speed or maximal speed alone
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is not sufficient in this group, as the athlete must maintain
movement intensity over a longer period. Mean speed in
middle-distance runners represented a balance between the
power of motor actions and the ability to maintain the pace.

In the long-distance group, mean speed was
4.62 +0.28 m/s. The lower value of this indicator was ex-
pected since covering 5,000 and 10,000 m involves longer
work, a predominance of aerobic energy supply, and the
need to distribute effort rationally over the distance. For
long-distance runners, performance is determined not by
achieving maximal speed but by the ability to maintain
a stable pace, preserve movement economy, and avoid a
sharp decrease in working capacity at the end of the dis-
tance. In this context, lower mean speed does not indicate
lower sports preparedness but reflects another mechanism
of achieving results, associated with endurance and func-
tional stability (Hayes & Gordon, 2021).

Mean running speed differed according to the distance
specialisation of the athletes, as confirmed by the statisti-
cal significance level of p <0.001. This shows that the speed
component of performance depended substantially on dis-
tance specialisation and on the structure of the running
load. Statistically significant differences were also recorded
for the standardised performance index (p =0.004). The
highest mean value of this index was observed in sprint-
ers, the intermediate value in middle-distance runners, and
the lowest value in long-distance runners. This gradation
may be associated with the fact that, over short distances,
performance depends more directly on morphological and
speed-strength parameters, whereas over long distances,

pace, tactics, movement economy, aerobic productivity,
and resistance to prolonged load are also important.

The results show that each group had its own
sports-performance profile. Sprinters had the highest mean
speed, which corresponds to the demands of short-du-
ration speed-strength work. Middle-distance runners
demonstrated intermediate values reflecting the combina-
tion of speed and endurance. Long-distance runners had
lower mean speed, but this feature corresponds to the spec-
ificity of prolonged cyclic load, where maintaining pace
and economising motor activity are decisive. Therefore,
sports performance in control trials has pronounced dis-
tance-specific features and cannot be assessed only by the
absolute time taken to cover the distance.

Correlations between anthropometric parameters

and performance

Correlation analysis showed different structures of asso-
ciation between anthropometric parameters and mean
running speed in groups with different distance special-
isations. In sprinters, performance was most closely as-
sociated with indicators of the muscle component and
lower-limb parameters, whereas in long-distance runners,
stronger inverse relationships were recorded for body
mass, BMI, and fat mass percentage. In the middle-dis-
tance group, the pattern of relationships was intermediate,
with relevance for both muscle mass and indicators re-
flecting the energetic cost of running. Table 3 systematises
the correlations between anthropometric parameters and
mean running speed.

Table 3. SCorrelations between anthropometric indicators and mean running speed, r

Indicator Sprint, n=30 Middle distances, n=30 Long distances, n=30 Entire sample, n=90
Height 0.38* 0.21 018 0.29"
Body mass 031 -0.36" -0.48** -0.22
BMI 0.27 -0.41° -0.52** -0.31*
Lower-limb length 0.46** 0.32* 0.24 0.35**
LLL/H 0.34* 0.28 0.19 0.27*
Single-leg thigh circumference 058"~ 0.39* -0.33* 0.18
Fat mass percentage -0.447 -0.49™ -0.56** -0.51*
Muscle mass percentage 0.62** 0.45™~ 0.29 0.48*

Note: *p <0.05; **p <0.01; positive r values reflect a direct relationship between the indicator and mean running speed, while negative —

an inverse relationship
Source: compiled by the authors

In the sprint group, the closest relationships with mean
running speed were recorded for muscle mass percentage
(r=0.62; p<0.01), single-leg thigh circumference (r=0.58;
p <0.01), and lower-limb length (r =0.46; p <0.01). This
indicates that sprint performance was more closely linked
with indicators characterising the muscle component and
biomechanical prerequisites for high-speed running. High-
er muscle mass percentage and greater single-leg thigh
circumference may reflect better conditions for push-off
force, start acceleration, and maintenance of high move-
ment frequency. The positive relationship with lower-limb
length also has a functional explanation - this parameter
may affect the spatial structure of the running stride. Fat
mass percentage had an inverse relationship with speed

(r=-0.44; p<0.01), which corresponds to lower speed real-
isation when inactive body mass increases.

In middle-distance runners, the correlation structure
was more balanced. The most pronounced relationships
were recorded between mean speed and fat mass percent-
age (r=-0.49; p <0.01), muscle mass percentage (r = 0.45;
p <0.01), BMI (r=-0.41; p <0.05), single-leg thigh cir-
cumference (r=0.39; p <0.05), and body mass (r =-0.36;
p <0.05). This distribution of correlations shows that per-
formance in 800 and 1,500 m running was associated with
the relationship between body mass, muscle mass, and fat
component, in addition to the development of the muscle
component. The positive relationship of muscle mass and
thigh circumference with speed reflected the importance of
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strength endurance and the ability to maintain an intensive
pace. By contrast, the inverse relationships with body mass,
BM]I, and fat mass showed that excessive mass-height pa-
rameters may increase the energetic cost of movement and
reduce running effectiveness over middle distances.

In long-distance runners, the strongest inverse corre-
lations with speed were recorded for fat mass percentage
(r=-0.56; p <0.01), BMI (r=-0.52; p <0.01), and body
mass (r=-0.48; p<0.01). This highlights that performance
among long-distance runners was primarily linked with a
lighter mass-height profile and a lower proportion of inac-
tive body mass. In prolonged running, excess mass increas-
es mechanical load on the musculoskeletal system, raises
the energetic cost of movement, and may reduce move-
ment economy. Single-leg thigh circumference had a mod-
erate inverse relationship with speed (r =-0.33; p <0.05),
which differentiated this group from sprinters and mid-
dle-distance runners. This suggests that, for long distances,
an excessively pronounced circumference-related muscle
component of the lower limbs is not always associated with
better performance since additional mass may increase en-
ergy expenditure during prolonged cyclic work.

For the whole sample, the most stable relationships with
mean running speed were recorded for fat mass percent-
age (r=-0.51; p<0.01), muscle mass percentage (r =0.48;
p <0.01), lower-limb length (r=0.35; p <0.01), and BMI
(r=-0.31; p <0.05). The general pattern was that a high-
er muscle component and greater lower-limb length were
linked with better speed realisation, whereas a larger fat
mass percentage and higher BMI had inverse relationships
with performance. However, the general correlations did
not fully reflect the specificity of separate distances because

the same anthropometric indicator had different functional
significance in sprint, middle-distance, and long-distance
running. For example, single-leg thigh circumference cor-
related directly with speed in sprinters but inversely in
long-distance runners, confirming that the role of anthro-
pometric factors depends on the type of competitive load.
Thus, correlation analysis determined that the rela-
tionship between anthropometric parameters and sports
performance had pronounced distance-specific features.
In sprinting, performance was most strongly associated
with muscle mass, single-leg thigh circumference, and
lower-limb length. In middle-distance running, the lead-
ing feature was a balanced relationship between the mus-
cle component, body mass, and a low fat mass percentage.
In long-distance running, better results were linked with
lower body mass, lower BMI, and a smaller fat component.
Anthropometric characteristics did not have a universal in-
fluence on performance. Their role changed according to
the distance specialisation of the track-and-field athletes.

Anthropometric predictors of performance

in running events

Regression analysis established that the anthropometric
characteristics associated with mean running speed dif-
fered according to distance specialisation. In sprinters, per-
formance was explained mainly by indicators of the muscle
component and lower-limb parameters; in middle-distance
runners — by a combination of muscle and fat mass with
BMI; and in long-distance runners - by lower fat mass per-
centage, BMI, and lower-limb proportionality. Summary
results of the multiple linear regression models are present-
ed in Table 4.

Table 4. Regression models of anthropometric predictors of mean running speed

Group Predictor B p Model R?

Muscle mass percentage, % 0.42 0.004

Sprint,n=30 Single-leg thigh circumference, cm 0.34 0.012 0.51
Lower-limb length, cm 0.27 0.041
Fat mass percentage, % -0.39 0.007

Middle distances, n=30 Muscle mass percentage, % 0.31 0.021 0.46
BMI, kg/m? -0.26 0.048
Fat mass percentage, % -0.44 0.003

Long distances, n=30 BMI, kg/m? -0.33 0.014 0.49
Body mass, kg -0.28 0.039

Note: B - standardised regression coeflicient; R2 - proportion of explained variance in mean running speed; the table presents

statistically significant predictors
Source: compiled by the authors

In the sprint group, the model explained 51% of the
variability in mean running speed. Muscle mass percentage
made the largest positive contribution (f =0.42; p=0.004),
indicating a relationship between the development of
the active muscle component and the capacity for speed-
strength realisation. Single-leg thigh circumference also re-
tained an independent statistical relationship with perfor-
mance (p=0.34; p=0.012), reflecting the role of lower-limb
muscular development in forming push-oft force, start ac-
celeration, and maintenance of high movement frequency.
Lower-limb length had a weaker but statistically significant
contribution (f=0.27; p=0.041), which may be associated
with biomechanical prerequisites for running-stride length.

In the middle-distance group, the regression model ex-
plained 46% of the variability in mean speed. The most pro-
nounced inverse relationship was recorded for fat mass per-
centage (p=-0.39; p=0.007), exhibiting lower performance
with a higher proportion of inactive body mass. Muscle mass
percentage had a positive relationship with mean speed
(B=0.31;p=0.021),although its contribution waslower than
in the sprint group. BMI had an inverse relationship with
performance (f=-0.26; p=0.048), stressing the importance
of mass-height balance in 800 and 1,500 m running. Thus,
for middle distances, performance was determined not by
a single anthropometric parameter but by the relationship
between the muscle component, body mass, and fat mass.
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In the long-distance group, the model explained 49%
of the variability in mean running speed. The leading pre-
dictor was fat mass percentage ( =-0.44; p=0.003), which
pointed to its inverse relationship with performance during
prolonged cyclic load. BMI also had a statistically signifi-
cant inverse relationship ( =-0.33; p=0.014), while body
mass retained an independent contribution to the model
(B=-0.28; p=0.039). This model structure demonstrated
that, over long distances, a more successful profile was as-
sociated with lower mass-height indicators and a smaller
fat component. Unlike in sprinting, single-leg thigh cir-
cumference and muscle mass percentage were not among
the significant predictors, reflecting a different morpholog-
ical basis for long-distance performance.

The regression analysis showed that anthropometric
predictors of performance differed according to distance
specialisation. In sprinting, mean speed was determined
mainly by the muscle component, single-leg thigh cir-
cumference, and lower-limb length. In middle-distance
running, muscle mass percentage, fat mass percentage,
and BMI were all relevant, reflecting the mixed speed-en-
durance character of the load. In long-distance running,
performance was associated primarily with lower fat mass
percentage, BMI, and body mass. In general, the regression
models confirmed that anthropometric characteristics have
different predictive roles in sprint, middle-distance, and
long-distance running.

Practical recommendations

for distance orientation in track-and-field athletes

The results provide grounds for practical recommenda-
tions on the use of anthropometric assessment in sports
selection, refinement of distance specialisation, and indi-
vidualisation of the training process. This does not mean
setting rigid standards for body mass, BMI, thigh circum-
ference, or the proportions of muscle and fat mass. Rather,
these characteristics should be used as auxiliary reference
points. The anthropometric profile should be interpreted
together with control running results, running technique,
functional readiness, training experience, and the athlete’s
response to load. This approach is important because the
identified relationships pointed to not a universal advan-
tage of a single body-build indicator but its different value
according to distance specialisation. The results established
that sprinters, middle-distance runners, and long-distance
runners had different leading anthropometric predictors of
performance, so coaching decisions should be differentiat-
ed rather than applied uniformly to all runners.

For athletes who show a pronounced muscle-strength
profile and high speed capacity, orientation towards sprint
events is appropriate. In this group, practical significance
belongs not to total body mass in itself but to its function-
al structure, namely the predominance of active muscle
component over inactive mass. If an athlete has sufficient
development of lower-limb muscles, a higher muscle mass
percentage, pronounced thigh circumference, and the abil-
ity to realise start acceleration quickly, this may point to
favourable prerequisites for short distances. In the training
process for such athletes, emphasis should be placed on
the development of explosive strength, maximal push-oft
power, reactive muscle capacity, running-stride frequency,
and start technique. The coach should also ensure that the

body-mass increase does not occur through the fat com-
ponent or through excessive muscle volume that does not
improve speed realisation. In practical terms, this means
regular monitoring of body composition, assessment of con-
trol-section dynamics, and comparison of strength indica-
tors with actual running speed. If an increase in muscle mass
is not accompanied by improvement in acceleration, stride
frequency, or mean speed, strength training should be ad-
justed towards greater specialisation and speed orientation.

For middle-distance runners, recommendations
should focus on maintaining a functional balance between
muscular power, endurance, and movement economy.
This specialisation requires neither the maximal mus-
cle-strength profile typical of sprinting nor an excessively
light body-build profile characteristic of long-distance run-
ners. An athlete oriented towards 800 and 1,500 m should
combine the ability to run at high intensity with the capac-
ity to maintain pace as fatigue increases. In sports selection
and subsequent preparation, it is necessary to assess the
relationship between body mass, muscle component, fat
mass, and BMI, instead of a single anthropometric indica-
tor. If an athlete has an intermediate anthropometric pro-
file, demonstrates sufficient speed over shorter sections, and
can maintain a stable pace over longer control distances,
they may be treated as a potential middle-distance runner.
The training process for this group should combine speed-
strength work, interval loads, tempo running, strength-en-
durance exercises, and recovery control. Excessive body-
mass increase may complicate pace maintenance, whereas
insufficient development of the muscle component may
reduce the capacity for finishing acceleration and high-in-
tensity work. Therefore, preparation should be adjusted not
towards changing one indicator but towards preserving the
optimal relationship between strength and endurance pre-
requisites for performance.

For long-distance runners, practical recommendations
should be based on monitoring the mass-height profile,
fat mass percentage, and the athlete’s ability to maintain
economical movement during prolonged load. The results
showed that lower body mass, lower BMI, and a smaller fat
component are more important for long-distance runners,
but these indicators must not be interpreted as grounds for
mechanical weight reduction. In training practice, long-
term body-mass reduction without regard to functional
state may impair recovery, reduce strength endurance, and
increase the risk of overfatigue. The coach should assess
body mass and body composition together with pace stabil-
ity, tolerance of training volume, dynamics of results, and
signs of recovery. If an athlete has a lighter body-build pro-
file, lower fat mass percentage, stable running technique,
and the ability to maintain an even pace for a long time,
this may support orientation towards 5,000 and 10,000 m
distances. Training for such track-and-field athletes should
empbhasise aerobic endurance, running economy, pace sta-
bility, and the ability to preserve effective technique under
fatigue. Control of anthropometric indicators should serve
a preventive function: it should identify excessive growth
of inactive mass or, conversely, undesirable reduction of the
muscle component in time.

In sports selection practice, the results may be used
as an instrument for preliminary distance orientation.
If the morphological profile of an athlete corresponds to
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sprint prerequisites but control results do not show suffi-
cient speed realisation, it is preferable not to change spe-
cialisation immediately, but first to analyse start technique,
push-oft force, stride frequency, and the quality of speed-
strength preparation. If an athlete has an intermediate
profile and unstable results between shorter and longer
distances, testing under different pace regimes is appropri-
ate to clarify whether the athlete performs better through
speed, endurance, or their combination. If a track-and-field
athlete has long-distance anthropometric prerequisites but
does not show pace stability, functional readiness, aerobic
training volume, and recovery capacity should be checked.
The practical value of the data lies in the possibility of us-
ing the anthropometric profile as an additional basis for
individualising preparation. Anthropometric indicators
do not replace coaching observation, control starts, or
functional testing, but they help explain more precisely
why one athlete performs better in sprinting, another - in
middle-distance running, and a third - in prolonged run-
ning. The most effective approach is comprehensive: body
build, body composition, speed indicators, endurance, and
technique should be viewed as interrelated components of
sports performance.

Discussion

Comparison of the groups showed that the morphological
characteristics of track-and-field athletes differed in their
expression among sprinters, middle-distance runners, and
long-distance runners. Sprinters had higher mass-height
indicators, greater single-leg thigh circumference, and a
higher muscle mass percentage, whereas long-distance
runners had lower values for body mass, BMI, and fat com-
ponent. Middle-distance runners occupied an intermediate
position for most parameters. Correlation and regression
analyses showed that the relationship between anthropo-
metric characteristics and mean running speed was dis-
tance-specific: the muscle component and lower-limb pa-
rameters were more important for sprinting, whereas lower
body mass and a smaller fat mass percentage were more
important for long distances.

The results confirmed that the anthropometric pro-
file of track-and-field athletes differed according to dis-
tance specialisation: among sprinters, body mass was
82.4+6.8 kg, single-leg thigh circumference - 62.8 £3.4 cm,
and muscle mass percentage — 47.8 + 3.0%; in middle-dis-
tance runners, the corresponding values were 75.6 + 6.1 kg,
59.6 3.1 cm, and 45.9 +2.8%; and in long-distance run-
ners — 70.8 £5.7 kg, 56.4 £ 2.9 cm, and 44.2 £ 2.6%. This
gradation of indicators reflected a more pronounced
muscle-strength component in sprinters, an intermedi-
ate anthropometric profile in middle-distance runners,
and a lighter body-build profile in long-distance runners.
This pattern is consistent with the data of C. Sanchez Mu-
noz et al. (2020), who addressed anthropometric charac-
teristics, body composition, and somatotype in young elite
runners. The researchers showed that the morphological
profile of runners is associated with specialisation, which
coincides with the inter-group differences recorded in the
present study. Similar results were obtained by C.A. Her-
rera-Amante et al. (2025), who analysed anthropometric
characteristics and athletic performance in track-and-field
athletes at different competition levels. Unlike the broader

disciplinary approach in that work, the presented study
specified the morphological factors of performance for
sprint, middle-distance, and long-distance running. Partial
correspondence with the results of M. Thuany et al. (2023a)
is observed in the relationship between mass-height pa-
rameters and running performance. However, that paper
treated BMI together with training volume as a mediator of
performance, whereas the present study focused primarily
on anthropometric differences between distance groups.

Mean running speed was 8.63 + 0.41 m/s in sprint-
ers, 5.71 £ 0.32 m/s in middle-distance runners, and
4.62 + 0.28 m/s in long-distance runners; inter-group
differences were statistically significant (p < 0.001). The
standardised performance index also differed among the
groups and was 0.71 + 0.12 in sprinting, 0.64 + 0.11 in
middle-distance running, and 0.58 +0.10 in long-distance
running. The difference between the speed profiles of
sprinters and middle-distance runners corresponds to the
results of O. Wiriawan & M. Kesa (2020), who compared
the physical capacities of representatives of these special-
isations. Their study underscored that sprint performance
is associated with short-term speed realisation, whereas
middle-distance events require a combination of speed,
endurance, and the ability to maintain load intensity. The
event-specific character of the results was also confirmed
by M. George (2025), who analysed kinanthropometric
predictors of performance in different athletics events. In
contrast to the disciplinary approach of that researcher, the
present study specified morphological performance factors
for sprint, middle-distance, and long-distance running.
The explanation of lower mean speed among long-distance
runners is in agreement with the provisions of P.R. Hayes &
D.A. Gordon (2021), who described the physiological de-
terminants of middle and long distances. In this context,
the speed of long-distance runners cannot be interpreted
as a lower level of preparedness, because prolonged load
is based on a different relationship between aerobic pro-
ductivity, pace stability, and movement economy. Results
concerning middle-distance runners were supplemented
by the data of N.P. Radhakrishnan et al. (2025), who ana-
lysed the influence of training load, physiological features,
and recovery on performance. This broadened the inter-
pretation of the data obtained, as the mean speed in 800
and 1,500 m running is formed not only by anthropometric
profile but also by functional readiness and the ability to
maintain the required pace.

Correlation analysis showed that, in sprinting, mean
speed was most closely associated with muscle mass per-
centage (r=0.62), single-leg thigh circumference (r=0.58),
and lower-limb length (r=0.46). In long-distance runners,
the strongest inverse relationships were recorded for fat
mass percentage (r=-0.56), BMI (r=-0.52), and body mass
(r = -0.48). The relationship between body composition
and 100 m performance described by A. Azim et al. (2025)
aligns with the results of the present study for sprinters. In
the sprint group, mean speed correlated most closely with
muscle mass percentage and single-leg thigh circumfer-
ence, confirming the role of the active muscle component
in speed-strength realisation over a short distance. Y. Aika-
wa et al. (2020) addressed the relationship of height, body
mass, muscle mass, fat mass, and fat percentage with sports
results in male track-and-field athletes. Their data coincide
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with the present results regarding the different directions
of association between muscle and fat components and
performance across running specialisations. The findings
of J. Rosado et al. (2020) on body composition in long-dis-
tance runners correspond to the indicators obtained for
long-distance runners in this study, where fat mass per-
centage and BMI had inverse correlations with mean
speed. This comparison confirmed that, in prolonged run-
ning, performance is associated not only with endurance
but also with a body-build profile that reduces the energet-
ic cost of movement. D. Tomita et al. (2020) confirmed the
relationship identified in the sprint group between low-
er-limb parameters and running speed. Direct comparison
is limited, however, because those researchers analysed the
length of separate bone segments of the lower limb, where-
as the present study used the total anthropometric indica-
tor of lower-limb length. J.E Rickta et al. (2025) addressed
the correlation between fat mass percentage and aerobic
capacity in athletes and linked body composition with
functional capacity. These data provide a broader expla-
nation of the results obtained in the long-distance group,
particularly the inverse relationship between fat mass per-
centage and mean running speed.

Regression analysis showed that, in sprinting, the
model explained 51% of the variability in mean speed,
and the significant predictors were muscle mass percent-
age (B =0.42), single-leg thigh circumference (B =0.34),
and lower-limb length (f =0.27). In middle-distance run-
ning, the model explained 46% of variability, in long-dis-
tance running - 49%. In both groups, fat mass percentage
played a significant role with negative p coeflicients. The
analysis of runners’ body composition by A. Dammicco &
G. Reina (2025) supports the use of fat and muscle mass as
variables in regression models of performance. In the pres-
ent study, this is important for interpreting the models in
which fat mass percentage had a negative P coefficient in
the middle- and long-distance groups, while muscle mass
percentage had a positive p coefficient in sprint and mid-
dle-distance running. M. Thuany et al. (2023b) interpreted
the performance of runners over distances from 5 km to
the marathon as the result of interaction among morpho-
logical, training-related, and social factors. This approach
emphasised the multicomponent nature of sports achieve-
ment in endurance running. It corresponds to the long-dis-
tance regression model, in which fat mass percentage, BMI,
and LLL/H explained variability in mean speed, although
the current study focused specifically on anthropometric
parameters. M.I. Black et al. (2020) addressed anthropo-
metric factors in running economy, linking morphological
characteristics with movement efficiency during running.
Their conclusions deepen the explanation of the long-dis-
tance model, where lower fat mass percentage and lower
BMI were associated with higher mean speed, since a re-
duction in inactive mass may lower the energetic cost of
prolonged movement. H. Ueno ef al. (2021) considered the
role of body-segment mass in the performance of trained
endurance runners. This partly corresponds to the regres-
sion model for long-distance runners, confirming the im-
portance not only of total body mass but also of the dis-
tribution of mass across separate segments, which may
affect running mechanics and energy expenditure. O. Ket-
tunen et al. (2025) treated body composition as one factor

that may explain differences in performance among elite
endurance-profile athletes. This agrees with the long-dis-
tance model obtained during the study, in which fat mass
percentage had the most pronounced inverse relationship
with mean speed. Body composition functioned not as an
auxiliary characteristic but as a statistically significant com-
ponent of performance in endurance running.

The discussion confirmed that the results generally
correspond to other studies in which anthropometric pro-
file, body composition, and mass-height parameters are
treated as factors associated with running performance.
The strongest correspondence was observed in the con-
firmation of the muscle-strength profile of sprinters, the
intermediate character of indicators in middle-distance
runners, and the lighter body-build profile of long-distance
runners. Nonetheless, a comparison with previous research
showed that the importance of individual anthropometric
characteristics changes according to distance specialisation
and the structure of competitive load.

Conclusions

The results of the study displayed that the anthropomet-
ric profile of track-and-field athletes depends strongly
on distance specialisation. Sprinters had the most pro-
nounced mass-height and muscle indicators: body mass
was 82.4 + 6.8 kg, BMI - 25.1 + 1.6 kg/m? single-leg
thigh circumference — 62.8 + 3.4 cm, mass percentage —
47.8 +3.0%. In middle-distance runners, these indicators
had intermediate values: body mass was 75.6 + 6.1 kg,
BMI - 23.5 + 1.4 kg/m?, single-leg thigh circumference -
59.6 + 3.1 cm, muscle mass percentage — 45.9 *+ 2.8%.
Long-distance runners had a lighter body-build pro-
file, lower body mass of 70.8 + 5.7 kg, lower BMI of
22.6 £ 1.3 kg/m? and a smaller fat mass percentage of
9.8 £ 1.8%, which was due to the requirements of pro-
longed cyclic load. Sports performance also differed
among the groups. The highest mean speed was recorded
in sprinters, at 8.63 +0.41 m/s; it was lower in middle-dis-
tance runners, at 5.71 £0.32 m/s, and lowest in long-dis-
tance runners, at 4.62 +0.28 m/s. Inter-group differences
were statistically significant (p <0.001). The standardised
performance index was 0.71+0.12 in sprinters, 0.64 +0.11
in middle-distance runners, and 0.58 + 0.10 in long-dis-
tance runners (p =0.004), confirming the relevance of as-
sessing performance with reference to distance specificity
rather than only absolute time to cover the distance.

Correlation analysis established that, in sprinters,
mean speed was most closely associated with muscle
mass percentage (r =0.62), single-leg thigh circumference
(r=0.58), and lower-limb length (r =0.46). In middle-dis-
tance runners, performance was associated with muscle
mass percentage (r=0.45), fat mass percentage (r =-0.49),
and BMI (r=-0.41), reflecting the mixed character of this
specialisation. In long-distance runners, the closest in-
verse relationships were recorded for fat mass percentage
(r=-0.56), BMI (r=-0.52), and body mass (r =-0.48), em-
phasising the importance of a lighter mass-height profile
for endurance work. The regression models confirmed the
specialised role of anthropometric characteristics in perfor-
mance. In sprinting, 51% of the variability in mean speed
was explained by muscle mass percentage, single-leg thigh
circumference, and lower-limb length. In middle-distance
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running, the model explained 46% of performance varia-
bility through fat mass percentage, muscle mass percent-
age, and BMI. In the long-distance group, 49% of the varia-
bility in mean speed was explained by fat mass percentage,
BMI, and body mass. Thus, anthropometric characteristics

be traced during preparation. The generalisability of the re-
sults should be improved by expanding the sample by sex,
age, and level of sports qualification, including female ath-
letes, juniors, adult track-and-field athletes, and represent-
atives of different qualification groups.

do not have a universal influence on performance: mus-
cle-strength parameters are leading in sprinting, the bal-
ance between muscle and fat components is important
for middle distances, and lower fat mass percentage and a
more economical body-build profile are more important
for long distances. Further research should use a longitudi-
nal design with repeated measurements at different stages
of the training cycle, which would allow the dynamics of
anthropometric characteristics and sports performance to
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The influence of anthropometric characteristics...

Bnaue aHTponomeTpuUYHMUX AaHNX
Ha pe3ynbTaTUBHICTb lerkoaTneTiB y 6iroBux gucumunsaiHax

IpnHa HO3KoBeub

LokTop dinocodiily ranysi GisanuHoi KynbTypu i CNOpPTY, A0UEHT
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Bnagucnae Py6aH

KanamaaTt Hayk 3 Gi3MYHOro BUXOBaHHA i CNOPTY, AOLEeHT
YHiBepcuTeT Mpuropis CkoBopoawn B [Nepeacnasi
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AHoTauifa. Mera [OCTimKeHHs MOJSIraga y 35ICyBaHHI OCOOMMBOCTENl 3B’513Ky aHTPOIOMETPUYHNX XAPAKTEPUCTUK
JIETKOAT/IETIB i3 pe3y/IbTaTUBHICTIO y CIPUHTI, 6iry Ha cepefiHi it OBri AucTaHLii. JlocmipkeHHs poBogMIocs 6-10 KBiTHs
2025 poky Ha 6asi Yuisepcutety Ipuropis CxoBoponu B IlepesiciaBi, 3a yuacTio 90 jerkoar/ieTiB 40/10Biu0i cTaTi BikoM
18-24 poku, po3HOAiIeHNX Ha TPy CIPUHTY, 6iry Ha cepefHi Ta JOBI AUCTAHIL], 3 OL[iHIOBAHHAM aHTPOIIOMETPUYHNX
NIOKa3HVIKIB, KOHTPOJIbHUX OIirOBMX Pe3y/IbTaTiB i CTATUCTUYHMX 3B’ A3KiB MDK (pi3MYHMMM TapaMeTpaMM Ta CIOPTUBHOIO
pesynbratuBHicTIo. OTpMMaHi pe3y/IbTaTi 3acBifumIy, 0 AaHTPOIIOMETPUYHMI ITPO(ib, BUAKICTH Oiry, KOpenAuiiui
3B’SI3KU Ta PerpeciiiHi mpefuKTopy Majt AUCTaHIiHY crenudiky. ClpuHTepy XapaKTepusyBaIncs BUI[OK MaCOI0 Tifa,
OKPY>KHICTIO CTeTHa OJJHi€l HOTYM Ta YaCTKOO M’s130Boi Macu — 82,4+ 6,8 Kr, 62,8 3,4 cm i 47,8 3,0 %, 1m0 Bigobpaxano
HepeBary M sI30BO-CU/IOBOTO KOMIIOHEHTa Ha KOPOTKMX AMCTaHIifAX. Y CTaepiB HYDK4UI Maca Tina, iHZeKc Macu Tinma i
Xuposa Maca — 70,8 £ 5,7 1, 22,6 + 1,3 xr/m* i 9,8 + 1,8 % — Gy/nu 1oB’s13aHi 3 ekoHOMi3auie0 Tpusanoro 6iry. CepenHs
HMIBUAKiCTh cTaHOBMIa 8,63 + 0,41, 5,71 £ 0,32 i 4,62 + 0,28 M/c BifNOBiZHO y Tpynax CIPUHTY, CepefHixX i JOBIuUx
myctannii. Kopenanii nokasanm 3’30k MIBUAKOCTI Y COIPUHTI 3 M’ A30B0I0 Macoo (r=0,62), a y cTaepiB — obepHeHMII
3B’30K 13 >X1poBoio Macow (r =-0,56). Perpeciitni mopeni nosicimmum 51 %, 46 % i 49 % BapiaTMBHOCTI IIBUIKOCTI,
HiATBEPKYIOUM Pi3HY POJIb aHTPOIIOMETPUIHIUX YMHHIKIB ¥ KOXKHII 6iroBiit crerianisanii. Pesymbratyt migTBepAum,
1[0 AHTPOIIOMETPUYHI YNHHUKI PE3Y/IbTATUBHOCTI BiIPI3HAIOTHCS 3a 6IroBOIO CIeljiami3ali€ro: y CIpUHTI epeBaXkaloTh
M’5130BO-CI/IOBI ITapaMeTpy, Y JOBIMX AUCTAHIIAX — HYDKYA JKMPOBA Maca Ta eKOHOMIYHIINIT Tino6ymoBHMit Ipodib.
[TpaxTyyHO 11i KaHi MOXXYTb BUKOPUCTOBYBATY TPEHepM, BUK/Ia/jadi TeTKOI aTIeTHKY Ta (paxiBIli 31 CHIOPTUBHOTO Bif6opy
IJIs yTOYHEHHs MMCTAHLiNHOI Crieniamisanii i1 iHMBiyanisanil TpeHyBaaIbHOTO IIPOLECY

KntouoBi cnoBa: pgucraHuiitHa crerjamisanis; COpUHT; iHAEKC Macu Tina; Tino6ymoBa; CTaepy; LIBUAKICHO-CMIOBA
peamnisalis; BUTPUBAIICTh
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