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SUMMARY: The aim of the study is to investigate the differences in body composition between differently trained men and
women. This research included 159 participants (84 male and 75 female) divided into 5 groups according to activitypleysicaly-
inactive, PA — physically active, SP — strength and power athletes, EA — endurance athletes, TS — team sports athl¢it@s. The tes
procedure of measuring body composition was carried out by the use of bioelectrical impedance analysis (BIA, InBody @20). Of th
statistical analysis, ANOVA and MANOVA were used. The results showed that there is a significant difference in body composition
parameters between differently trained men and women (p = 0.000; F =132470,356, on average). Both in groups of men and
women the biggest differences were observed between PI, EA and other groups (F = from 9.656 to -1.673, p = from 0.000%0 0.043;
from 10.966 to 1.073, p = from 0.000 to 0.050, respectively). The results showed that every physical activity is benefiogahfpect
of body composition status and that the most crucial factor in improving body composition status is the regularity ohptivyisjcét
has been shown that regular physical activity leads to a decrease in muscle fat and an increase in muscle mass ang, irbtesn. Als
been shown that practicing a physical activity typical for endurance sports has the most significant positive impact owpbsttipoo
status and leads to a significant decrease in body fat mass.
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INTRODUCTION

Body composition is a term that describes the relativfactors is from the aspect of physical activity (Jiménez-Zazo
proportions of all major body components, including fatet al, 2022; Karchynskayat al, 2022). In this regard,
bone, muscle, and water (Thibawt al., 2012). Its correctly implementing recreational and sports training is
proportions play an essential role in health status (#foo extremely important. The desirable effects of systematic,
al., 2007; Lohmaret al, 2008; Zaccagret al, 2014), and planned and regular physical activity on body composition is
have a significant influence on physical activity andn increase in muscle mass and its contractility with a
movement (Okelyet al, 2004; Nicolozakeet al, 2018; simultaneous reduction in the fat component, which leads to
Campaet al, 2019), thus, has a significant influence om positive effect on the manifestation of competitive
achieving top-level sports results (Loucks, 2004; Figdtls, performance, but also on the quality of life (Ryan, 2010;
al., 2018a; Lukasket al, 2021). Westerterp, 2018; Aaet al, 2019; Kimet al, 2019). Training

modulation with its components, such as type, intensity and

It is well known that endogenous (internal-geneticyolume, triggers the adaptation of the morphological
and exogenous (external-environmental) factors influenoharacteristics of the body to achieve the desired body
morphological characteristics and body compositiostructure (Norton & Olds, 2001; Acklared al, 2012). It is
parameters (Vriezet al, 2010; Ashtary-Larket al, 2022). necessary to understand these laws in selecting and monitoring
Accordingly, the greatest scope for the influence of externtide achieved effects of the long-term trainprgcess.
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Numerous studies have investigated the relationshigternational competitions (European Championships, World
between body composition and physical activityChampionships, Olympic Games) and had at least five years
Investigation of body composition parameters of physicallgf competition experience at the high competition level. The
inactive and physically active (recreational) individuals anfirst group of athletes were composed by the individuals from
athletes is important from the aspect of the sport selectistrength and power sports (judo, wrestling, karate, boxing,
and the influence of different sports and physical activitieend short course runners, swimmers and cyclists): SP —
on body composition parameters (Samtoal., 2014; Fields strength and power athletes (18 men, age4238 yrs.; 15
et al, 2018a,b). Regarding the aforementioned, previowgomen, age: 2248.14 yrs.). The second group of athletes
studies investigated differences between physically activecluded athletes from endurance sports (long-distance
and inactive individuals (Leskineat al, 2009; Copietal, runners, swimmers and cyclists): EA — endurance athletes
2014; Meleleet al, 2017; Mateo-Orcajadst al, 2022), as (17 men, age: 2449.53 yrs.; 15 women, age: 223185
well as between athletes from different sports (Cartathnyrs.). The last group was formed from athletes from team
al., 2010; Hogstromat al, 2012; Popoviet al, 2013, 2014; sports (football, basketball, volleyball, handball, water polo):
Malaet al, 2015; Dopsagt al, 2017; Fieldgt al, 2018a,b). TS — team sports athletes (17 men, age: P97 yrs.; 15
However, none of these studies considered all levels amdmen, age: 21#1.76 yrs.).
types of physical activity (physically inactive, moderately
physically active, athletes from different sports groups), so The study was approved by the ethical board of the
itis very hard to compare the influence of different physicélaculty of Sport and Physical Education (IRB: 484-2) and
activities on body composition parameters. participants were thoroughly briefed about the tests that

would be conducted and informed about the aim of the study.

Accordingly, this study aims to investigate theOnly participants who voluntarily agreed to be part of the
differences in body composition between differently trainestudy and signed a written informed consent form were
men and women, that is, individuals involved in differenincluded in the study. The research was carried out in
levels and types of physical activity. It is hypothesized thatccordance with the conditions of the Declaration of
there will be significant differences in measured bodifelsinki, recommendations guiding physicians in biomedical
composition parameters between groups of differenthgsearch involving human subjects.
trained men and women. The results of this study could lead
to important information about the influence of differenProcedures.The testing procedure of measuring body
types and levels of physical activity (and inactivity) on theomposition was carried out by the usage of bioelectrical
body composition status of adults, which could furtheimpedance analysis (BIA), precisely InBody 720 Tetapolar
contribute to the development of the training process, sp@&toints by tactical electrodes system (Biospace Co., Ltd.,

selection, and health status in general. Seoul, Korea). Inbody 720 device uses the latest technology
for measuring body composition using BIA (Direct
MATERIAL AND METHOD Segmental Multi-frequency Bioelectrical Impedance

Analysis) (Rauter & Simenko, 2021). The high test-retest,
Participants. This research included 159 participants, maleeliability, and accuracy of bioelectrical impedance were
(84) and female (75). Participants were divided into 5 groupssessed, with high interclass correlation (ICC) (Gibson
according to activity level. The first group includedet al, 2008) and correlations with the reference measure
individuals who do not participate in any regular anddual-energy X-ray absorptiometry-DXA) were shown to
systematic physical activity (control group): Pl - physicallpe significant (Escet al., 2015). Body height was
inactive (15 men, age: 2%8.76 yrs.; 15 women, age: measured with a stadiometer (Seca 213, Seca, Hamburg,
22.9+2.25 yrs.). The other four groups were formed fronsermany).
individuals who participate in regular physical activity but
at different levels. The second group included individuals This equipment is intensively used in sports health
who participate in regular and systematic physical activitglinics and other healthcare improvement institutions. All
but are not professional athletes (3 to 5 times per week, gérticipants were measured according to the manufacturer’s
to 90 minutes of moderate to intensive physical activitysuggestions and previous studies (Dopsal., 2017). All
PA — physically active (17 men, age: 243868 yrs.; 15 measurements were performed by a qualified member with
women, age: 22:2.39 yrs.). This group was formed by theextensive experience. And prior to testing, they got these
students of the Faculty of Sport and Physical Education amgstructions:
Criminalistic — Police Academy. The last three groups were
formed from top-level athletes from three different sportsmeasuring was taken in the morning between 8:00 and
groups. Athletes were participants in national and10:00 am,
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- participants were asked to abstain from large meals aftetJ$A). The presented results included mean and standard

pm the day before testing, deviation (SD). The normality of data distribution was
- participants were asked to abstain from eating and drinkitgsted by the Kolmogorov-Smirnov test. To determine
prior to testing on the measuring day, differences between the participant’s subsamples,

- participants were asked to refrain from extreme physiceMANOVA was used in general meaning, while ANOVA
exertions 24 hours prior to measuring, and the last trainimgas used in partial meaning. The differences between the
should have been performed at least 12 hours prior pairs of individual variables of examined subsamples were
measuring, tested by the Bonferroni criterion. Effect sizes were

- participants were asked to abstain from consuming aoglculated using partial eta squargé @nd interpreted as
alcoholic drinks 48 hours before measuring, small (0.01), moderate (0.06), or large (0.14) (Cohen, 1988).

- participants were asked to urinate and defecate at leastT3® discriminative analysis was used to define the most
minutes prior to measuring, important factor of body composition variables' difference

- participants were in the standing position at least 5 minutes the subsamples' function. The level of statistical
prior to measuring due to normal fluid distribution in thesignificance is defined by 95 % and the probability values
body, of p < 0.05 (Hair, 1998).

- measuring was taken in the standing position, as it was
suggested by the manufacturer (hands aside, placed 15RESULTS
laterally from the body).

The MANOVA results showed that there is a
This study comprised 14 variables, 4 of which wersignificant difference in body composition parameters
primary and 10 were derived variables. The variables usbdtween differently trained men (Wilks’ Lambda Value =
in the further analysis were: 0.180; p =0.000; F = 2.35¢4? = 0.329) and women (Wilks’
Lambda Value = 0.144; p = 0.000; F = 2.56= 0.384).
1. BH — body height, expressed in cm;

2. BM — body mass, expressed in kg; Table | shows the descriptive statistics and ANOVA
3.BMI — body mass index, calculated as: BM /BH results. It can be noticed that men differ in 12 out of 14
expressed in kg/ih) parameters of body composition (F=from 13.769 to 2.88;
p = from 0.000 to 0.028) while in the group of women
4. BFM - body fat mass, expressed in kg; subjects, there is a difference between differently trained
5. PBFM — percent of body fat mass, calculated as: BFMrdividuals in 8 out of 14 measured and applied body
BM, expressed in %; composition parameters (F=from 7.527 t0 5.273; p = from
6. BFMI — body fat mass index, calculated as: BFM £BH0.000 to 0.001). In men, significant differences were
expressed in kg/ih) obtained in all measured and derived parameters of fat mass,
muscle mass, and protein parameters, while in women,
7. SMM - skeletal muscle mass, expressed in kg; differences exist in all parameters of the fat mass

8. PSMM — percent of skeletal muscle mass, calculated asmponent.
SMM / BM, expressed in %;
9. SMMI - skeletal muscle mass index, calculated as: SMM Table Il represents the results of the Bonferroni post

/ BH?, expressed in kgl hoc test, that is, differences between groups (differently
trained individuals) of men in those parameters that showed

10. PM — protein mass, expressed in kg; significant differences. The biggest differences were
11. PMI — protein mass index, calculated as: PM ?,BHobserved between Pl and other groups (F = from 10.966 to
expressed in kg/ih) -1.299, p = from 0.000 to 0.005) and EA and other groups

12. PFI — protein fat index, calculated as PM / BFM(F = from 10.966 to 1.073, p = from 0.000 to 0.050).
expressed in kg.
Based on the results presented in Table Ill, which
13. FFM —free fat mass, calculated as: BM - BFM, expressstows the differences between groups of differently trained

in kg; women in measured parameters of body composition, it
14. FFMI - free fat mass index, calculated as: FFM 7,BHcan be noticed that, similar to the group of men subjects,
expressed in kg/ih) the biggest differences were observed between Pl and other

groups (F = from 8.347 to -2.047, p = from 0.000 to 0.043)
Statistics.All analyses were carried out using the statisticalnd EA and other groups (F = from 8.347 to -3.053, p =
package for social sciences (IBM, SPSS 20.0, Chicago, firpom 0.000 to 0.050).
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Table I. Descriptive values of body composition parameters and ANOVA results.

. Mean + SD ANOVA
Variables =] PA Sp EA TS £ P
BH (cm) 180.5+7.02 181.3+6.49 1804+7.77 181.6+£5.96 186.9+8.37 2.382 0.058
BM (kg) 83.3+12.98 81.5+7.98 78.9+9.77 73.5+8.78 81+11.1 2.266 0.069
BMI (kg/m?) 255+3.44 24.8+2.53 24.242.32 222421 23.1+2.27 4337 0.003
BFM (kg) 17.3£7.98 11+5.05 7.8£1.72 8.1+291 7.4+2.85 13.03 0.000
PBFM (%) 20.1+7.07 13.2+5.19 1024 11+3.77 9.1+2.87 15.085 0.000
BFMI (kg/m? 5.3£2.39 3.4+1.63 2.4+0.65 25095 2.1+0.78 13479 0.000
MEN SMM (kg) 37.7+4.48 405+3.29 40.6x5.73 37.2+498 42+5.65 2942 0.025
PSMM (%) 456+3.95 49.8+3.1 51.4+1.8 50.6+2.33 52+1.83 13.769 0.000
SMMI (kg/m?) 11.6+0.93 12.3+0.92 125+1.25 11.2+1.09 12+1.16 3.766 0.007
PM (kg) 13.2+1.49 14.1+1.1 14.2+1.89 13+1.64 14.6+1.9 2919 0.026
PMI (kg/m?) 4+0.31 43+0.31 43+041 3.9+0.35 4.2+0.39 3.847 0.007
PFI (kg) 140.67 1.7+1.35 1.9+0.6 1.8+0.67 2.3+1.18 3.938 0.006
FFM (kg) 66+7.67 7054565 71.1+9.69 65.4+8.34 735+957 2.88 0.028
FFMI (kg/m?) 20.2+1.55 215+147 21.8+2.07 19.8+1.8 214191 3.725 0.008
BH (cm) 169.9+6.89 168.9+5.25 167.5+£9.09 168.7£5.53 167.548.42 0.301 0.877
BM (kg) 593481 62.216.16 63.8+11.65 56.2+6.89 60.2+8 1.794 0.140
BMI (kg/m?) 205+£1.92 21.8+1.68 2251222 19.7+15 21521 5273 0.001
BFM (kg) 14.2+457 13.8+321 14.1+5.9 8.6+1.81 11£3.81 5524 0.001
PBFM (%) 236+458 224375 216+6.74 15.2+2.45 18.2+5.1 7527 0.000
BFMI (kg/m?) 49+137 4.8+1.15 5+1.77 3+0.58 4+145 6.05 0.000
WOMEN SMM (kg) 24.6+2.8 26.8+2.54 27.8+4.67 26.4+3.44 2744393 1.766 0.145
PSMM (%) 41.7+2.6 431+2.14 438451 46.9+1.59 455+2.96 7.22 0.000
SMMI (kg/m?) 8.5+0.65 9.4+0.66 9.840.93 9.2+0.79 9.7+0.81 6.776 0.000
PM (kg) 8.8+0.94 9.5+0.84 9.9+1.54 94+1.14 9.7+1.3 1771 0.144
PMI (kg/m?) 3.1+0.22 3.3+0.22 35+0.3 3.3+0.25 3.5+0.26 7.267 0.000
PFI (kg) 0.7+0.15 0.7+0.15 1.1+1.58 1.1+024 1+0.35 1312 0274
FFM (kg) 451+4.72 48.4+4.26 49.7+£7.79 47.6£5.77 49.2+6.7 1.338 0.264
FFEMI (kg/m?) 15.6+1.01 174105  17.6+143  16.7+1.26 17.5+13 6.422 0.000

Legend: PI — physically inactive, PA — physically active, SP — strength and power athletes, EA — endurance athletes spSrt- team
athletes, BH — body height, BM — body mass, BMI — body mass index, BFM — body fat mass, PBFM — percent of body fat mass, BFMI
— body fat mass index, SMM — skeletal muscle mass, PSMM — percent of skeletal muscle mass, SMMI — skeletal muscle mass index,
PM — protein mass, PMI — protein mass index, PFI — protein fat index, FFM — free fat mass, FFMI — free fat mass index

Table 1. Bonferroni post hoc test results — men.

Variables Pl PA SP EA

\ Groups - PA sP EA TS sP EA TS EA TS TS
BMI Mean Diffe. 0691 1314 3279 2402 0624 2588 1712 1964 1088  -0.876
(kg/rr?) P 1000 1000 0005 0094 1000 0041 0538 0254 1000  1.000
BFM Mean Diffe. 6262 9451 9162 9826 3190 2900 3565 -0.200 0375 0665
(kg) P 0002 0000 0000 0000 0403 0653 0242 1000 1000  1.000
PBFM Mean Dffe. 6819 10038 9036 10966 3219 2218 4147 -1.001 0928 1929
(%) p 0000 0000 0000 0000 0368 1000 0085 1000 1000  1.000
BFMI Mean Diffe. 1936 2875 2830 3184 0939 0894 1249 -0.045 0310 0354
(kg/m?) P 0002 0000 0000 0000 0502 0656 0109 1000 1000  1.000
SMM Mean Diffe. -2.782 -2.944 0500 -4.347 -0.162 3282 -1.565 3444 -14034.847
(kg) P 1000 0916 1000 0149 1000 0559 1000 0422  1.0000049
PSMM Mean Dffe. -4.184 -5.793 -4.948 -6.342 -1.610 -0.765 -2.159 0845 -0.549  -1.394
(%) P 0000 0000 0000 0000 0795 1000 0213 1000 1000  1.000
SMMI Mean Dffe. -0.771 -0.900 0302 -0.462 -0.129 1073 0309 1202 0438  -0.764
(kg/m?) P 0478 0199 1000 1000 1000 0050 1000 0015 1000 0429
PM Mean Diffe. -0.902 -0.992 0174 -1426 -0.090 1076 -0.524 1166 -0.4341.600
(kg) p 1000 0869 1000 0161 1000 0589 1000 0384  1.0000.048
PMI Mean Diffe. -0.247 -0.304 0106 -0.134 -0.056 0353 0113 0409 0169  -0.240
(kg/m?) p 0544 0174 1000 1000 1000 0050 1000 0011 1000 0538
PFI Mean Diffe. -0.698 -0.914 -0.812-1.299 -0.217 -0.114 -0.602 0103 -0.385  -0.488
(kg) p 0410 0072 0179 0002 1000 1000 0679 1000 1000  1.000
FFM Mean Diffe. -4.461 -5.056 0651 -7.478 -0.595 5112 -3.018 5707 -2.4238.129
(kg) P 1000 0873 1000 0135 1000 0782 1000 0468  1.0000047
FEMI Mean Dffe. -1.225 -1552 0450 -0.773 -0.328 1674 04522002 0779  -1223
(kg/m?) P 0562 0149 1000 1000 1000 0077 10000014 1000 0491

Legend: PI — physically inactive, PA — physically active, SP — strength and power athletes, EA — endurance athletes,spSrt- team
athletes, BH — body height, BM — body mass, BMI — body mass index, BFM — body fat mass, PBFM — percentgroupbody fat mass,
BFMI — body fat mass index, SMM — skeletal muscle mass, PSMM — percent of skeletal muscle mass, SMMI — skeletal muscle mass
index, PM — protein mass, PMI — protein mass index, PFI — protein fat index, FFM — free fat mass, FFMI — free fat mass index
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Table lll. Bonferroni post hoc test results — women.

Variables Groups — Pl PA SP EA

! PA SP EA TS SP EA TS EA TS TS
BMI Mean Diffe. -1.313 -2.047 0.82 -1.007 -0.733 2.133 0.307 2.867 1.04 -1.827
(kg/n?P) p 0627 0.043 1.000 1.000 1.000 0.030 1000 0.001 1.000 0.105
BFM Mean Diffe. 044 0.073 5633 3.193 -0.367 5.193 2.753 556 3.12 -2.44
(kg) p 1.000 1.000 0.003 0361 1.000 0.009 0697 0.004 0405 1.000
PBFM Mean Dffe. 1593 2007 8.347 5373 0413 6.753 3.78 6.34 3.367 -2.973
(%) p 1.000 1.000 0.000 0028 1000 0.002 0323 0.005 0558 0.903
BFMI Mean Diffe. 0.063 -0.061 1885 092 -0.124 1822 0857 1945 0981 -0.965
(kg/m?) p 1.000 1.000 0.002 0612 1000 0.003 0807 0001 0464 0.500
PSMM Mean Dffe. -1.487 -2.167 -5.22 -3.82 -0.68 -3.733  -2.333 -3.0563 -1.653 14
(%) p 1.000 0.466 0.000 0006 1000 0.008 0325 0.050 1.000 1.000
SMMI Mean Diffe. -0.881 -1.319 -0.72 -1.208 -0.437 0.161 -0.327 0599 011 -0.488
(kg/m?) p 0.027 0.000 0.132 0.001 1.000 1.000 1.000 0.379 1.000 0.888
PMI Mean Diffe. -0.294 -0.448 -0.235 -0.405 -0.154 0.059 -0.111 0212 0.042 -0.17
(kg/m?) p 0.022 0.000 0.132 0.000 1.000 1.000 1.000 0.246 1.000 0.700
FFMI Mean Dffe. -1.368 -1.993 -1.074 -1.871 -0.625 0294 -0.503 0919 0.122 -0.797
(kg/m?) p 0.030 0.000 0.184 0.001 1.000 1.000 1.000 0427 1.000 0.778

Legend: PI — physically inactive, PA— physically active, SP — strength and power athletes, EA — endurance athletessp&t-tisdetes, BH — body height, BM
—body mass, BMI — body mass index, BFM — body fat mass, PBFM — percent of body fat mass, BFMI — body fat mass index, |8td\hus&le mass, PSMM
— percent of skeletal muscle mass, SMMI — skeletal muscle mass index, PM — protein mass, PMI — protein mass index, PRt indeoteFFM — free fat mass,
FFMI — free fat mass index

Tables IV to VI, and Figures 1 and 2 represent theariance (Table IV), and it is composed of PBFM (0.608),
results of discriminative analyses. There are four defin€EMM (0.595), BFMI (0.514) and BFM (0.502) (Table
parameters, of which only the first is significant (p = 0.000)). Table VI represents the quantitive values of defined
in both sexes respectively (Table IV). In men subjects, tlfienctions, created based on the discriminability of included
first function explains 74.8 % of the variance (Table IV)body composition parameters for each group and sex.
and it is composed of PBFM (0.838), PSMM (0.804)Based on the defined values of the functions, centroid
BFMI (0.779), BFM (0.774) and PFI (0.401) (Table V). Inpositions of differently trained men and women are
women subjects, the first function explains 61.7 % of theresented (Figs. 1 and 2).

Table IV. Results of discriminative analysis with results of defined functions

Sex Male Female
Test: Eigenvalues
. ) % of Cumul. Canon. ) % of Cumul. Canon.
Function Eigenvalue Variance % Correl. Eigenvalue Variance % Correl.
1 1.046 74.8 74.8 0.715 1.144 617 617 0.730
2 0.206 14.7 89.5 0414 0522 281 89.8 0.586
3 0.121 8.6 98.1 0.328 0.158 85 98.3 0.369
4 0.026 19 100.0 0.160 0.032 17 100.0 0176
Test: Wilks' Lambda
Test of Wilks' . . Wilks' . .
Function(s) Lambda Chi-square df Sig. Lambda Chi-square df Sig.
1through 4 0352 79.820 32 0.000 0.257 90.457 40 0.000
2 through 4 0.721 25.047 21 0.245 0.550 39.742 27 0.054
3 through 4 0.869 10.702 12 0.555 0.837 11.824 16 0.756
4 0975 1975 5 0.853 0.969 2.085 7 0.955
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Table V. Structure matrix.
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Male 1 2Functlon3 ) Female 1 2Functlon3 4

PBFM (%) 0838 0369 -0.108  -0.072 PBFM (%) -0.608 0.079 0.136 0215
PSMM (%) -0.804 -0.261 0227 0.170 ~ PSMM (%) 0595 0.085 -0.142  -0.160
BFMI (kg/m'z) 0.779 0473 0.030 -0.130  BFMI (kg/m'z) -0.514 0273 0.130 0240
BFM (kg) 0.774 0.385 0.134 -0.184  BFM (kg) -0.502 0219 0.059 0271
PFI (kg) -0.401 -0.271 0365 0003 PMI (kg/m'z) 0239 0815 0.140 0.163
BMI (kg/m'z) 0279 0.756 0376 -0.349 SMMI (kg/m’z) 0240 0.785 0.142 0.182
PMI (kg/m'z) -0.198  0.752 0.502 -0.359  FFMI (kg/m'z) 0231 0.758 0.181 0.182
SMMI (kg/m'z) -0.200  0.727 0.555 -0.316 BMI (kg/m'z) -0.207 0.680 0234 0250
FFMI (kg/m'z) -0.211 0.709 0512 -0.401 PM (kg) 0.116 0404 0.056 0.181
SMM (kg) -0.222 0215 0.842 -0.348  SMM (kg) 0.120 0403 0.060 0.186
PM (kg) -0.224 0216 0.823 -0.381 BM (kg) -0.172 0354 0.083 0266
FFM (kg) -0.229  0.180 0815 -0.403  FFM (kg) 0.103 0346 0075 0.187
BM (kg) 0.156 0318 0.727 -0.412 BH (cm) -0.054 -0.158 | -0.021 0.155
BH (am) -0.121  -0.474 0.696 -0.130  PFI (kg) 0.185 0.169 -0.345  -0.257

Analysis of body composition in men and women with diverse training profiles: a cross-sectional study.

Legend: BH — body height, BM — body mass, BMI — body mass index, BFM — body fat mass, PBFM — percent of body fat mase®FMI — b
fat mass index, SMM — skeletal muscle mass, PSMM — percent of skeletal muscle mass, SMMI — skeletal muscle mass indésinPM — pro
mass, PMI — protein mass index, PFI — protein fat index, FFM — free fat mass, FFMI — free fat mass index.

Table VI. Functions at Group Centroids

Sex Male Female
Function Function
Group:
1 2 3 4 1 2 3 4

PI 2,000 0,022 0,004 -0,114 -1,378 -0,899 -0,068 -0,126
PA 0,048 0456 0,197 0,249 -0,452 0,096 0,364 0293
Sp -0,912 0490 -0,202 -0,174 -0,482 1,056 -0,465 -0,027
EA -0,213 -0,519 -0,483 0,105 1,561 -0,611 -0,345 0,065
TS -0,635 -0,476 0496 -0,070 0,751 0358 0,513 -0,205

Legend: PI — physically inactive, PA — physically active,

athletes, TS — team sport athletes.
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DISCUSSION and TS groups in any measured and applied body
composition parameters in men and women.
This study aimed to investigate the differences in
body composition parameters between differently trained The first important finding of this study is the fact
men and women, that is, men and women who practitieat every physical activity is beneficial from the aspect of
different types and levels of physical activity. To the best dfody composition status. Thereby, the type (besides
the author’s knowledge, this is the first study that dealt wittndurance activities) and level of physical activity
the body composition status of differently trained individualéecreational level, athletes) are not essential factors in
on such minutely level; all important parameters for spoiproving body composition. The most crucial factor is
and exercise are included (muscle and fat mass, protein}tlas regularity of physical activity. It has been shown that
well as new derived parameters, and all types of physiagalgular physical activity leads to a decrease in muscle fat
activity are taken into consideration (physically inactiveand an increase in muscle mass and protein, and vice versa.
physically active — recreational, three types of athletesRhysical activity stimulates the body by inducing a broad
strength and power, endurance and team sport athletes)range of metabolic changes that are beneficial for health
and performance, making it a powerful non-pharmaceutical
The main finding of this study is that there arelrug that alleviates symptoms of almost all types of physical
significant differences in body composition status betweeand mental health issues (Kramer, 2020; Ramirez-Campillo
differently trained men and women (p = 0.000). It has shovet al, 2021) and effectively reduces all-cause and cause-
that there is a difference between the groups in most of thgecific mortality in adults (Kraust al, 2019; Leeet al,
measured and applied parameters (71.4 %, on average) (Ta&al22) and in the older population (Wadtsal, 2022). Body
1). These results confirm previous studies which have fourmmposition changes are just one of the benefits that one
that there are significant differences in body compositiotan experience as a consequence of regular exercise,
parameters between physically inactive and active subjeetspecially considering their impact on the reduction of body
(Leskinenet al., 2009; Copicet al, 2014; Melelecet al, fat mass in the overweight population (Westerterp, 2018;
2017; Mateo-Orcajadat al, 2022), as well as betweenZeng et al.,, 2021). This study has confirmed these
athletes from different sports groups (Carbehal, 2010; statements.
Hogstromet al, 2012; Popoviet al, 2013, 2014; Malat
al., 2015; Dopsagt al, 2017; Field®t al, 2018a,b). The second important conclusion of this study is that
practicing a physical activity typical for endurance sports
Post hoc results revealed that the differences betwe@erobic activities; long-distance running, swimming, and
the groups of differently trained individuals in both sexesycling) has the most significant positive impact on body
were observed only between PI, EA, and other groups (Tabtesmposition status compared to other types of physical
Il and Ill). In men, the PI group has a higher BMI indexactivities. Participating in these types of physical activities
than the EA group (13.8 %), lower PFI (35.2 %) than the TiBads to a significant decrease in body fat mass. The lower
group, higher BFM (68.2 %, on average), PBFM (60.6 Yamount of body fat mass in endurance exercise could be
on average), BFMI (69.3 %, on average) and lower PSMikplained by higher utilization of lipids (Ma¢d al., 2019;
(13.1 %, on average) then all other groups. Similar to meMuscellaet al, 2020) and possible overall greater energy
in women subjects, the Pl group have lower BMI than theost of endurance training that generally outweighs energy
SP group (9.3 %), higher BFM (49.1 %), PBFM (43.2 %Xequirements needed for other activities (i.e. strength and
and BFMI (48.1 %) than the EA group, higher PBFM thapower training) (Reist al, 2011). Nevertheless, despite the
TS group (25.8 %), lower PSMM than EA (11.7 %) and T8&sults of this study, the nutritional caloric energy part of
(8.7 %) group, lower SMMI (12.4 %, on average), PMI (10.the equation also must be taken into account. With proper
%, on average) and FFMI (10.7 %, on average) than PA, 8iet and exercise planning, we can also attain a very low
and TS group. Besides the aforementioned differences wiibdy fat percentage in athletes of other specializations.
the PI group, in men, the EA group had lower BMI (11.06lowever, it has been shown that these physical activities
%), SMMI (9.3 %), and PMI (9.7 %) than the PA groupare related to decreasing muscle mass and protein, so it points
lower SMMI (10.2 %), PMI (9.7 %) and FFMI (9.6 %) thanto caution. Performing endurance exercise training only is
SP group, and lower SMM (12.1 %), PM (11.5 %), and FFMot an adequate stimulus for achieving muscle mass
(11.6 %) than TS group. In women, the EA group has lowebtential. Since muscle mass is strongly associated with
BMI (11.6 %, on average), BFM (47.4 %, on average)nuscle strength (Jaric, 2003), and muscle strength is an
PBFM (35.6 %, on average), BFMI (48.07 %, on averageamportant factor in health status (McLeetal, 2016), it is
and higher PSMM (7.6 %, on average) than PAand SP groimpportant, from the aspect of general health, that aerobic
There were no significant differences between the PA, Sitivities are combined with strength exercises.
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Interestingly, various physical activities influencegroups had no significant differences in parameters BH and
body composition parameters more in men than in womesM (Table 1). These results confirm the necessity of proper
In the group of men subjects, there are differences in 12 @gsessment in body composition analysis, that is, the usage
of 14 applied parameters (85.7 %), while women differ in 8f valid, precise and direct measurement devices. When it
parameters (57.1 %) (Table ). These results can be explaimednes to the parameters applied in this study, it must be
by a more favorable hormonal milieu in the male bodynentioned that derived parameters (indexes) have shown
primarily circulating testosterone levels. Effects of thigreat validity and can be used in monitoring body
hormone on body muscle and fat mass are very wea&lbmposition status and scientific studies.
established in the literature (Traish, 2014; Féhkl., 2018)
and its impact on sex differences in athletes and the The study needs to acknowledge some limitations.
consequent effect on male and female body compositionThe athletes were not all in the same part of the season as
athletes (Handelsmaat al, 2018) and in untrained peoplesome were in the pre-season and some were already in the
(Deepikaet al, 2022). The effect of this hormone is alreadgompetition part of the season. Additionally, combat sports
apparent with the onset of puberty with the sex divergenahletes might be in the weight loss period, slightly affecting
in athletic performance and reaches the adult plateau in their body composition measurements. However, this is the
late teenage years, where the timing and tempo of differencealistic nature of these sports.
are in accordance with the rise in circulating testosterone in
boys during puberty (Handelsman, 2017). Combining angONCLUSION
type of training in such a hormonal environment with a
higher level of circulating testosterone in the male body The main finding of this study is that every physical
seems to elicit an even greater response and create greatévity is beneficial from the aspect of body composition
differences regarding body composition changes betwestatus and that the type and level of physical activity are not
men and women. essential factors in improving body composition. The most

crucial factor in improving body composition status is the

Another interesting finding of this study is that ther@egularity of physical activity. It has been shown that regular
are no significant differences in muscle mass or protephysical activity leads to a decrease in muscle fat and an
components between PA, SP, and TS groups. Since previm@ease in muscle mass and protein, and vice versa. Also, it
studies revealed that SP athletes have a higher level of mus@e been shown that practicing a physical activity typical
power, muscle stiffness, and muscle contraction velocity théor endurance sports has the most significant positive impact
athletes from most other sports groups (Tostd@l, 2020, on body composition status compared to other types of
2022), it would be expected that they have more muscle masgysical activities and leads to a significant decrease in body
and protein level than these subjects. The explanation fat mass. Finally, it can be concluded that derived parameters
the lack of differences in muscle mass and protein contesft body composition (indexes) applied in the study have
between SP and other groups could be found in the physisabwn great validity and can be used in monitoring body
activity that PA, and TS athletes group implement, whicbomposition status and scientific studies.
incorporates enough training stimuli to induce hypertrophy
through their overall training program. Another possibl ACKNOWLEDGMENTS. The paper is a part of the project
reason could be that weight categories (judo, wrestlingf Ministry of education, science and technological
karate and boxing) might present the essential limiting factdevelopment of the Republic of Serbia, number 11147015,
in the SP group. This would mean that they are deliberatdResearch Projects Cycle 2011-2019.
not reaching the full potential of muscle mass accretion due
to the aforementioned boundaries of that classificatioroskic, L.;: MARKOVIC, M.: SIMENKO, J.: VIDIC, V.:
requirement. Therefore, this should be further researched.KIRIZ, N. & DOPSAJ, M. Andlisis de la composicion corporal

en hombres y mujeres con diversos perfiles de entrenamiento: un

The results of the discriminative analysis show thagstudio transversalnt. J. Morphol., 42(5)1278-1287, 2024.
parameters PBFM, PSMM, BFMI, and BFM are measured o ) ) )
and applied parameters of body composition that make t H.?e RESUMEN: EI objetivo del estudio fue investigar las

largest differences between groups of differently trained m&Herencias en la composicion corporal entre hombres y mujeres
. con entrenamiento diferente. Esta investigacién incluy6 a 159

— lTf)(?irticipantes (84 hombres y 75 mujeres) divididos en 5 grupos
(Tables IV, V, and VI; Figs. 1 and 2). These results are VeE¥gin el nivel de actividad: FI - fisicamente inactivos, FA -

similar to previous. StUdie.S_(DOPE.ﬂj gl, 2017), and they fisicamente activos, FP - atletas de fuerza-potencia, AR - atletas
conclude that physical activity mainly influences muscle angk resistencia, DE - atletas de deportes de equipo. El procedimiento
fat mass and their mutual relationship. Interestingly, thde prueba para medir la composicion corporal se llevd a cabo
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