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POSITION-SPECIFIC MORPHOLOGICAL CHARACTERISTICS
OF FEMALE YOUTH HANDBALL PLAYERS

Zoia Horenko, Boris Ocheretko, Antonina Kovelska, Maryna Vasylenko

National University of Ukraine on Physical Education and Sport, Kyiv, Ukraine

Abstract. The aim of our study was to determine the morphological characteristics of under-17 (U17) and under-19 (U19) female handball players,
depending on their playing position, namely, the offense (first line) and defense (second line). Materials and methods. 37 female junior handball players
of the members of the national handball team of Ukraine were involved in the research. The body length was measured in a standing position using a
telescopic mechanical stadiometer. The body composition was determined by a Tanita-BC-418MA 8-electrode bioimpedance analyzer.

The results. Players of both the first and second lines of different age groups did not have statistically significant differences in terms of basic
anthropometric indicators. However, the first-line players in the U19 group, had lower relative fat content, and greater lean mass and water content
than did players in the U17 group. These differences were mainly due to differences in the fat-free and predicted muscle mass of the lower limbs. In
the second-line players of different age groups, differences in the component composition of the body were more pronounced. The U19 athletes had
a statistically significantly lower fat content in their entire body, but the water content, lean mass and its index were higher than such U17 handball
players. Segment analysis showed that while the relative fat content in the upper and lower limbs of U19 athletes was lower than in the U17 group, but
the U19 group had higher lean and predicted muscle masses. Knowledge of positional differences in body composition can expand the possibilities for
developing specialized training programs for handball players of various age groups, including cadets and juniors.

Keywords: handball, playing role, morphological characteristics, component composition of the body.

301 lNopenko, bopuc OuepeTbko, AHTOHIHA KoBenbcbka, MapuHa Bacunexko
0COB/IMBOCTI MOPDONOrIYHNX XAPAKTEPUCTUK FAHZIBOJIICTOK PISHUX BIKOBUX TPYN 3 YPAXYBAHHSAIM IX TAKTUYHWX POEM

AHoTauis. MeTor Hawworo [OCHiKeHHS 6yn0 BU3HA4eHH MOPAONOTiYHNX XapakTepucTuk raHabonicTok sikom fo 17 pokis (U17) 1a go 19 pokis
(U19) 3anexHo Bif ixHbOi irpoOBOT NO3WLi, a came: Hanag (nepLua Nixia) i 3axuct (apyra ninis). Matepianu i merogu. Y ROCNILKEHHI B3NN y4acTb
37 raHa60niCTOK-HOHIOPIB 4NEHIB HaLlioHanbHOI 36ipHOI KOMaHay YKpaiHu 3 raHa6ony. [JoBXWHY Tina BUMIpIOBan B MOM0XEHHI CTOSHM 32 AONOMOrOH
TeNecKoniyHoro MexaHiyHoro poctomipa. KOMMNOHEHTHWIA CKNnag Tina BU3Havanu 8-enekTpoaHum GioiMneaaHcHUM aHanizatopom “Tanita-BC-418MA”.

Pesynbratu gocnipxeHHs. TpaBui K NepLUOi, Tak i Apyroi NiHiii pi3HUX BiKOBWUX rpyn 3a 6a30BUMM aHTPOMOMETPUYHUMI MOKA3HUKAMMW HE Mani
CTaTUYHO 3HAYYLLMX BigMiHHOCTeN. [TpoTe y rpasLis nepLuoi fiHii rpynu U19 BifHOCHMI BMICT XUy OYB MEHLLIM, 8 3HEXUPEHA Maca Ta BiACOTKOBNI
BMICT BOAWM Ginblummi, HxX y rpyni U17. Lii BiAMIHHOCTI cnocTepiranuch nepeBaXKHO Yepes Pi3HULI Y 3HEXNPEHiIi i nepebdadyBaHiii M’30Bii Maci
HVKHIX KIiHUiBOK. Y rpaBLiB ApYroi NiHii pi3HUX BIKOBWUX rpyn BifMIHHOCTI KOMMOHEHTHOrO CKnagy Tina 6ynu 6inbll BUPAXEHUMU. Y CNOPTCMEHOK
U19 y BCbOMY Tini CTaTUCTUYHO BiPOTiAHO MEHLINM GYB BMICT XXMPY, HATOMICTb BMICT BOAM, 3HEXNPEHA maca Ta ii iHAeKc 6ynu Binblunmmn 3a Taki
B ranpoonictok U17. CermeHTapHuii aHanis nokasas, Lo y cnopTcMeHok U19 y BepXHIX i HUKHIX KiHLiBKaxX BiHOCHWIA BMICT XUpy OYB MEHLLUM,
a 3HeXNpeHa i nepeabadyBaHa M’'a30Ba Macu NepeBuLLyBana BiAnoBiaHi 3Ha4eHHs rpynu U17.

BucHoBKM. 3HaHHA NP0 MO3WLAHI PO36GIKHOCTI KOMMOHEHTHOTO CKNagy Tina MOXe PO3LMPUT MOXIUBOCTI PO3POGMEHHS CneLianizoBaHnx
TPEHYBaIbHUX Nporpam 1 raHAGOoNICTIB Pi3HMX BIKOBUX IPyM, 30KpeMa KafeTiB i tOHiOpiB.

Knro4oBi cnosa: raHa6on, irpose amninya, MopdonoriyHi XapaKTepMCTUKI, KOMNOHEHTHWIA CKNaA Tina.
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Introduction. Today, international sports are becoming
more and more competitive; the competition is tougher
and starts younger than ever. In these circumstances, the
performance of junior athletes is evaluated mostly on the
grounds of physical fitness and morphological characteristics
that give an idea about the athletes’ skill and allow coacher to
predict their potential and future professional growth [5; 15; 16;
19]. Handball is a dynamic and contact sport in which players,
depending on their specialization, perform various tasks:
running/sprinting, jumping, throwing, hitting, pushing and
blocking. With such a variety of playing tasks, it is crucial that
athletes possess not only good skills and tactical training, but
also well-developed physical condition: speed, coordination,
strength and endurance [6]. In the modern standards for
handball players, a well-developed musculoskeletal system,
as seen in athletes’ anthropometric and morphological
characteristics, plays a significant role in the performance of
specific tasks during actual games [1; 17; 18]. For instance,
arm length and span are important for performing and blocking
throws [3], whereas strength and relatively high muscle mass
are prerequisite for successful individual actions against an
opposing player, since they bring the benefit of endurance
under major static and dynamic pressure [6]. In contrast,
excessive fat tissue amounts to additional mass, which has
to be carried around while performing sports activities; this
reduces athletes’ performance and adds to their metabolic
costs. Therefore, body length and mass, their proportion, and
body composition are important indicators that can be used
as criteria in selecting young athletes to play in different court
positions [1; 21].

In defense, for instance, the most crucial indicators are
the anthropometric measurements and strength, because
defensive players are in constant contact with the opposite
team fighting for the position or the ball [2]. Morphological
characteristics are no less crucial for goalkeepers, as the
specifics of their play impart certain requirements to their build
and anthropometric measurements. For offensive players,
anthropometric indicators are not so crucial; accordingly,
these players have shorter stature, lower body weight and
smaller body volume. However, they must also have low fat
content, since their playing role calls for immediate response
to the changing situation on the playing court and high-speed
movement — qualities that are determined by the muscle mass
and physical conditioning of athletes [16; 17].

Despite the importance of anthropometric and morpho-
logical characteristics in handball players’ performance, there
is not enough information regarding the specific characteristics
of junior handball players. There are no normative standards
for such players, and determining such standards is not an
gasy task.

Thus, the aim of our study was to determine the
morphological characteristics of female handball players
on under-17 (U17) and under-19 (U19) teams, depending
on their playing position, namely, in offense (first line) and
defense (second line).

Material and methods. Participants. The study involved
37 female junior handball players on the national handball
team of Ukraine; 22 players were 15-16 years old (U17 group),
and 15 players were 17-19 years old (U19). Data collection
and processing were carried out in accordance with the
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Helsinki Declaration of the World Medical Association on the
ethical principles of medical research with the participation
of a person as an object of study. All the participants were
informed about the measuring procedures and signed a written
consent form for this specific study. For underage players, the
consent forms were signed by their parents.

Procedures. The standing body length was measured using
a telescopic mechanical stadiometer (Seca 222, Germany).
The body composition was determined by an 8-electrode
bioimpedance analyzer (Tanita-BC-418MA, Japan), which
was used to identify the following parameters: body mass,
body mass index (BMI), percentage and mass of fat tissue,
lean body mass, and total water content. Then each upper
and lower limb as well as the torso was evaluated separately
in terms of percentage and mass of fat tissue, lean mass,
and predicted muscle mass. Finally, for the whole body we
additionally calculated fat mass index, fat-free mass index,
and relative water content.

The measurements were carried out outside the
participants’ menstrual periods. Within 24 hours before
measurement, the participants did not have intensive physical
training and did not use any medications or pharmaceutical
products that could interfere with their water balance. In order
to avoid procedural errors, the measurements were taken by
the same person at the same time of the day — between 7 and
8 a.m., before breakfast. Prior to measuring the participants
had not taken food or water for 6-8 hours.

Statistical analyses. The results were processed using the
Statistica 6.0 analytics software package. The Kolmogorov —
Smirnov test was performed to evaluate the normality of the
descriptive statistics. To evaluate the normality of the data,
Levene’s test was used. The Mann — Whitney U test was used
to determine statistically significant differences between
groups. The data were represented in a graph showing the
median-, and 1st and 3rd quartiles.

Results. The average age of the athletes was 15,5 years
for the U17 team and 18 years for the U19 team. As expected,
not only the average age, but also the average number of
years spent in sports significantly differed between the U17
and U19 groups — 6 years for U17 team players and 8 years
for U19 team players (Table 1).

The analysis of basic anthropometric data showed that
the average height of U17 athletes was 175,3+5,2 cm,
whereas the average height of U19 team members was
slightly lower — 174,3 £ 6,5 cm; however, this difference was
statistically insignificant (Table 1).

The U17 and U19 players also had no significant differences
in body mass or BMI (Table 1). Nevertheless, U19 athletes
had smaller absolute and relative fat mass — and, conversely,
greater lean mass and water content (both absolute and
relative) — in the whole body, compared to U17 athletes.

The segment analysis of body composition showed that
U19 athletes had lower fat content and greater lean mass
and predicted muscle mass in the upper and lower limbs
than did U17 athletes (Table 1). At the same time, the torso
measurements significantly differed between teams only in
terms of relative body fat.

In analyzing the data on the component composition of
the body of female handball players of different age groups
with regard to their tactical roles, we found that first-line
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Table 1 — Body component composition of female junior handball players by age group

Age groups
Indicators U17 (n = 22) U19 (n=15)
Me a1 a3 Me Q1 Q3
Age (years) 15,5 15,0 16,0 18,0 18,0 19,0 0,0000
Years in sports 6,0 5,0 7,0 8,0 7,0 9,0 0,0002
Height (cm) 176,0 173,0 177,0 174,0 169,0 180,0 0,4720
Weight (kg) 69,6 60,7 76,1 68,9 60,4 78,4 0,8666
BMI (kg/m?) 22,6 20,4 23,7 22,3 21,1 241 0,7025
Fat (%) 28,2 24,0 30,6 19,8 19,0 241 0,0006
Fat mass (kg) 20,2 14,3 22,1 13,1 11,8 18,9 0,0302
FMI (kg/m?) 6,5 4,5 71 4,5 41 6,0 0,0523
FFM (kg) 494 46,1 50,8 52,2 49,2 58,5 0,0114
FFMI (kg/m?) 16,1 15,6 16,4 18,1 17,0 18,7 0,0001
TBW (kg) 36,2 33,6 37,2 38,2 36,0 42,8 0,0094
WC (%) 52,6 50,8 55,6 58,7 55,6 59,4 0,0005
Segment analysis of hody composition
Right leg
Fat (%) 33,3 30,1 35,0 25,2 23,3 28,8 0,0002
Fat mass (kg) 42 3,2 4.8 3,2 2,7 4,0 0,0385
FFM (kg) 8,3 79 8,7 9,3 8,6 9,9 0,0018
PMM (kg) 7,8 74 8,2 8,8 8,1 9,3 0,0021
Left leg
Fat (%) 33,2 30,7 35,5 26,0 241 27,9 0,0000
Fat mass (kg) 41 3,2 4,7 3.1 2,8 3,9 0,0699
FFM (kg) 8,1 7,6 8,4 9,4 8,5 10,2 0,0000
PMM (kg) 7,7 7,2 7,9 8,8 8,0 9,6 0,0000
Right arm
Fat (%) 33,3 25,5 35,3 15,9 14,5 20,1 0,0000
Fat mass (kg) 1,1 0,7 1,3 0,6 0,4 0,8 0,0008
FFM (kg) 2,2 2,1 2,3 2,9 2,5 3.1 0,0000
PMM (kg) 2,1 1,9 2,2 2,7 2,4 2,9 0,0000
Left arm
Fat (%) 34,4 26,2 38,5 16,2 14,6 22,1 0,0000
Fat mass (kg) 1,2 0,7 1,5 0,6 0,4 0,9 0,0011
FFM (kg) 2,2 2,1 2,4 2,8 2,5 3,2 0,0000
PMM (kg) 2,1 2,0 2,3 2,6 2,3 3,0 0,0000
Torso
Fat (%) 23,0 18,7 28,1 16,8 16,3 23,6 0,0235
Fat mass (kg) 8,8 6,3 11,2 6,0 5,2 9,6 0,0606
FFM (kg) 28,2 26,3 29,6 28,5 26,8 32,2 0,2759
PMM (kg) 27,0 25,1 28,3 27,2 25,6 30,8 0,2759

Note: Me — median, Q1 — 1st quartile, and Q3 — 3rd quartile; BMI — body mass index; FMI — fat mass index; FFM — fat free mass, FFMI — fat
free mass index; TBW — total body water; WC — water content; PMM — predicted muscle mass. Differences between groups determined by

Mann - Whitney U test, p < 0,05.

players of both age groups did not differ significantly in basic
anthropometric indicators (height, body mass, BMI; see
Table 2).

However, U19 athletes had 11,7% (p = 0,0349) lower
relative fat content, 8,0% (p=0,1013) greater lean mass
and 3,3% (p =0,0349) higher water content, compared to
U17 athletes (Table 2). As we discovered in the process of

segment analysis, such differences were mostly due to the
different lean mass and predicted muscle mass of the lower
limbs. Looking at the upper-limb measurements, the only
statistically significant difference we found was in the relative
fat content. Specifically, U19 athletes had a lower percentage
of fat mass by 31,0% (p = 0,0139) and 33,6% (p = 0,0349) in
the right and left arms, respectively, compared to the younger
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Table 2 — Body component composition of female junior handball players by playing position and age group

Playing position groups

Indicators First-line players Second-line players
u19 u17 u19
1 2 3 4 5 6 7
. 171,0 170,0 177,0 178,0
) (170,0: 174,0) (160.0:172,0) | %% | (1750 178,0) (1750; 183,0) | 283%
. 59,1 60,7 707 764
Weight (k) (52.9; 66,6) (584:638) | 7 | (680:780) (708784 | %317
204 21,0 22.9 236
2 L] L] ) L]
2 L (18,1 23,4) (9.7:223) | ¥%%%8 | (200,249 (222,052) | 04114
] 214 189 295 235
Fat (%) (20.7: 24.1) (180:193) | 90 | (265:320) (208 27.1) | %0009
125 114 21,1 18,0
e iness () (11,1; 14.6) (10,3; 12,1) Ll (18,7; 24.5) (15,5; 19,8) Lok
42 39 69 56
2 3 3 b )
P (kg/m®) (3.8:5.6) G542 | 2| a74 (46:69 | 209°
46,1 49,8 19,8 57.7
Fi (ko) (425 48.1) @rsstn | 1 | uessse) (558505 | %00
16,1 172 16.1 182
2 ’ ’ ’ ’
FMI (kg/m) (14,7:16.2) d61:181) | O | (457.167) (18,0;188) | 20001
33,7 36,5 36,5 423
B (31.1: 35.2) 348378 | 0% | (353.301) (40,9: 436) | 004
575 59.4 516 56,0
) ’ ’ ) ’
WC (%) (55,5; 58,0) (59.1:604) | %94 | (499:538) (53,3:580) | 20007
Segment analysis of body composition
Right leg
271 238 34,0 287
0, ) ) ) )
et (%) (25,1 31,7) (230:249) | 9012 | (3937357 (252:30,9) | 0004
30 26 45 3.8
ratmass (k0) | (2.7;3) 430 | PP | 3949 @342 | 007
78 87 86 98
FM (ko) (73:8.2) 6289 | M| @090 @5104) | %0077
74 82 8.1 92
PUM (ko) (6.9 7.9) 784 | 0% (7,6:8.5) (00,98 | 200
Left leg
276 236 34,1 278
0, i i 3 )
Fat (%) (26,2: 31.4) (213 247) | 9022 (32,2: 36,7) (26,3 30,7) | %0000
29 27 43 38
Fat mass (kg) (2.7:3.4) (2.2:3,0) 0,2948 (3.9: 4.8) (37:4.3) 0,1552
7,6 8,7 8,2 10,1
FM ko) (7.:8.1) 6389 | % | 787 @606 | >0
72 82 77 96
PMM (ko) (67.7.7) @asa | "0 @as @1;100 | 20002
Right arm
214 142 343 19.9
0 ) ) ’ )
e %) (15,3; 25,8) (131:149) | %0189 | (319355 (159:21,9) | 20000
06 04 11 038
Fatmass k) | (05,08) 0405 | %2 | 1013 06,09 | %00
20 26 22 31
i k) (1.9:24) @428 | P @123 2933 | %000
20 24 21 29
PMM (ko) (1.7:2.2) @225 | %P | (1922 @730 | %000
Left arm
21,0 145 36,2 202
0, i i ) i
Fat (%) (16,9 27.6) (144149 | 9039 | 317400 (16,8;238) | 0000
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Continuation of Table 2

1 2 3 4 5 6 7
Fat mass (kg) (o,g;’%,s) (0’2;"(‘)’5) 0,0512 . 39; 5 (0’2’%’9) 0,0004
Fil (ko) (15:25 32y | 0% | oy ooy | 0000
PMM (ko) (1,532;’%,3) (2,12 ;’2,6) 00512 (2,(;2;’12,3) (2,52;’93,0) 0,0000
Torso

Fat (%) (13,13?’17 93) (15,10?’52 64) | 9232 | (o ,%?’218,6) (17,23(;)’294,8) 0,0955
Fat mass (kg) (3’3;’%’9) (5’5’;’15’ ) 02342 (8,7?’131 4 (7;;"3,7) 01737
P ko) (254,269 a5 | O | oramia oormz | 0159
PMM (ko) (24,%?’215,7) (25,?2‘;5’217,2) LIk (26,27?,1?0,0) (29,3;(;)’3?0,8) Uil

Note: Me — median; Q1 — 1st quartile, and Q3 — 3rd quartile; BMI — body mass index; FMI — fat mass index; FFM — fat free mass, FFMI — fat
free mass index; TBW - total body water; WC - water content; PMM - predicted muscle mass. Differences between groups determined by

Mann — Whitney U test, p < 0,05.

team. We did not observe any significant differences between
teams in torso measurements (Table 2).

U17 and U19 second-line players also exhibited no
significantly different anthropometric indicators; however, the
component composition of the body differed more markedly
(Table 2). In the whole body, the older handball players had
significantly smaller relative (by 20,3%; p=0,0009) and
absolute (by 14,7%; p = 0,0457) fat content. At the same time,
the older athletes had an edge overthe younger onesin absolute
and relative water content (15,9%; p = 0,0054, and 8,5%;
p = 0,0007 more, respectively), as well as in lean mass (15,9%
more; p = 0,0054) and its index (13,0% bigger; p = 0,0001).
The analysis of the component composition of body segments
demonstrated that the U19 group had lower relative fat content
in the lower limbs — by 15,5% (p = 0,0004) in the right leg
and by 18,5% (p = 0,00001) in the left leg (Table 2). As far as
the lean mass and predicted muscle mass, the older team’s
indicators were greater than those of the younger team — by
14,0% (p=0,0027) and 13,6% (p=0,0034), respectively,
in the right leg; and by 23,2% (p =0,0002) and 24,7%
(p = 0,0002), respectively, in the left leg. In the upper limbs,
the lean mass and predicted muscle mass of the older players
were also greater, than those on the U17 players — by 40,9%
(p =0,00001) and 38,1% (p = 0,00001) in the right arm; and
by 34,8% (p = 0,00001) and 38,1% (p = 0,00001) in the left
one (Table 2). In these body segments, U19 athletes had lower
relative and absolute fat content by 42,0% (p = 0,00001) and
27,3% (p = 0,0004) in the right arm, and 44,2% (p = 0,00001)
and 38,5% (p = 0,0004) in the left one, respectively. Similarly,
in the torso, the lean and muscle mass of the older group was
greater, and the fat mass (both relative and absolute) smaller
than the respective indicators of the younger group; however,
these differences were not of statistically significant (Table 2).

Discussion. Despite a strong modern tendency towards
versatility of players in a team, their specialization is still a
priority. The differentiation between offensive and defensive
playing roles leads to the rational placement of athletes

on the playing court and to the best possible use of their
potential. In this context, anthropometric and morphological
characteristics can be crucial in determining a playing role for
each athlete, as athletes with greater body length, total body
mass and lean mass will have an advantage when fighting for
position.

According to the data from various published studies,
anthropometric measurements of European female junior national
handball players differ between countries, but in all cases, they
are lower than those of Ukrainian athletes. For instance, Garcia
et al. [8] reported that Spanish female handball players under
17 years of age were on average 168,7 = 6,5 cm tall, and players
under 19 on average 169,9 + 4,5 cm tall. Saeterbakken et al.
[22] found that female handball players on the national team of
Norway, aged 16,6 + 3,1 years, were on average 169+ 7,3 cm
tall. The average height of the Brazilian national team, aged
18,0 £ 2,1 years, was 170,2 £ 6,2 cm [16]; the average height
of the players in the Italian national championship, aged
17,3 £ 2,25 years, was 166,0 £ 5,1 cm [17].

As shown in our study, there was no significant difference
between handball players of the two age groups in terms of
BMI, but the lean mass was greater in the older group. In our
opinion, this difference can be attributed to the fact that the
players on the U19 team have already completed the phases
of active growth and puberty. In addition, as athletes advance,
they undergo more intense strength training within their
physical conditioning program; this affects the component
composition of the body and leads to the growth of muscle
mass, as other authors also emphasize [7; 21]. It has to be
noted that the Spanish female cadet players of the same age
groups had practically the same body weight (70,4 + 12,1
and 69,3 + 9,6 kg) and slightly higher BMI (25,7 9,7 and
24,0 £ 2,9 kg/m?), compared to the Ukrainian handball players
[8]. However, 18-year-old female players of the Brazilian
national team had an average body weight of 64,9 + 7,1 kg,
and Norwegian female handball players 63,0 + 5,9 kg [16;
22]. The authors of the latter studies did not include data on
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the athletes’ BMI, fat content, lean mass and their indexes.
The female athletes of the Italian national championship
aged 15-19 had a body mass of 64,4 +10,47 kg, BMI
23,3 + 4,01 kg/m?, relative fat content 28,6 + 4,01%, and lean
mass 42,9 + 5,3 kg [17].

The segment analysis of body composition demonstrated
that U19 female handball players had lower fat content
and higher lean mass and predicted muscle mass in both
upper and lower limbs, compared to U17 players. Such
differences may be connected to the fact that in handball
the morphological and anthropometric characteristics of
the upper limbs are among the key factors in seizing the
ball, performing throws, and blocking the opposing team’s
players [5; 17]. Meanwhile, sufficient muscle mass and
strength of the lower limbs are the basis of good sprinter
qualities while moving around the court, and of high throwing
speed, which depends on the ability to apply strength in the
legs more than in the arms [20]. The ball is the same in
size and weight for both age groups; however, U19 players
not only are chronologically older, but also have more years
of experience in sports and developmental maturity, which
allows them to have formed a stable anthropometric profile.
Other scholars have also noted significant differences
in the component composition of upper and lower limbs
of female handball players, for example, in the ltalian
national championship. However, those studies involved
groups of elite and sub-elite players, aged 26,4 + 5,77 and
17,3 + 2,25 years, respectively [17].

Anthropometric and morphological profiles of female
handball players are important for them to be effective on
the playing court, in their specific positions. Studying the
movements of athletes around the court, we get information
on how they perform various tasks depending on their
playing roles and the dynamics of teamplay (whether they are
attacking or defending). Since the main task of center back
players is organizing attacks, we regard them as first-line,
together with wing players. Incidentally, other scholars who
study the build of young handball players have also noted
the similar anthropometric characteristics of wing players
and center backs [4], although the modern handball model
presupposes that the latter should share qualities with left and
right backcourt players. Since studies confirm that in order to
be successful in their play, pivots, left and right backcourts
and goalkeepers should have similar anthropometric profiles
[23], we classified these playing roles as second-line.

When studying the component composition of the bodies
of first-line players, we observed the main difference between
U17 and U19 age groups in the lean mass of lower limbs. In
our opinion, such results can be explained by the fact that the
older athletes have more years of experience in sports; during
which they have developed the specific qualities needed for
their tasks in play. Because first-line players need to move fast
and cover the greatest total distance (in sprints) during games
[14], it is plausible that U19 players are ahead of the younger
team in the lean mass of lower limbs.

The second-line players did not demonstrate significant
differences between the age groups in their anthropometric
indicators, but disparities in the component composition of the
body and its segments were more noticeable than in the case
with the first line. Our previous research showed that in adult
players of the women’s national handball team of Ukraine,
female athletes of the 2nd line had a greater lean mass in all
body segments, compared to 1st-line the players [9].

Comparing our observations with those of other scholars,
we noticed that they were in accordance with those of Karcher
et al. [14], who observed that second-line players, pivots in
particular, spend a greater part of playtime in power struggle
with the opposite team, while left and right backcourts play
much more intensively than wings. Therefore, it is important
that these players have greater lean and muscle mass, as
such parameters are key to the strength, that is necessary in
their playing positions. According to other studies, athletes
with greater muscle mass will have an advantage in handball
[10], and it is advantageous for second-line players and
goalkeepers to be large in body size and volume [23]. It
should be mentioned, however, that these studies looked at
male teams.

In other published studies, the authors also paid attention
to age differences with regard to morphological characteristics
of players in different playing roles. For instance, Rousanoglou
et al. [21] observed that junior handball players of the Greek
national team (both first- and second-line) demonstrated
significant differences between age groups U20, U18,
and U16 in such indicators as body mass, height, time of
5-m sprint, and other aspects of physical conditioning.
The authors attribute such differences to the maturation
process and the progressive increase of intensiveness in
training. Nicolaidis et al. [19] compared morphological and
physiological characteristics of adult and teenage handball
players of different playing roles; the authors emphasized that
differences were mainly related to age. Other scholars agree
that junior handball players will inevitably experience changes
in the abovementioned characteristics, the reasons being their
completion of puberty, the growth of muscle tissue, as well
as intensified strength training for older athletes [1; 11; 12].

Conclusions. While training handball players in skills and
tactics, one needs to take into account their position on the
playing court, as well as the typical tasks that they carry out
during games. Thus, to be able to grow in their sportsmanship
at every age, athletes need to have reached a certain level of
physical development, and have particular anthropological
and morphological characteristics, in accordance with their
playing roles. The information on positional differences of the
component composition of the body can expand possibilities for
the development of specialized training programs for handball
players of different age groups, including cadets and juniors.

Prospects for further research. Further research could
focus on establishing the relationship between body
composition and physical performance indicators in players
of different age groups and playing positions.
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