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Body size and physical performance in Belgian and Portuguese

elite and non-elite youth handball players

Hasan S Mohamed 1, Jose Maia 2 , Faraj . M. Elmezugi 3

Introduction

Team handball is a Olympic team sport in
which body size, muscle power, and throwing
velocity, in addition to technical and tactical
skills, are the most important factors for
successful participation at elite level.[24,13,12]
Data from the 2007 World Cup documented
that the average height of the first 12 teams
was 191.0 cm, and the difference between the
tallest (Germany) and the shortest (Tunisia)
team was quite large, 4 cm.[23] Although the
authors did not mention the type of analysis
they used, this study concluded that if body
height falls below 190.0 cm, it is almost
impossible to achieve an optimal result at an
international tournament. However, in spite of
the importance of body height factor for the
playing performance of top players, it is not
possible to ignore also other relevant factors
(coordination, speed, power, mental ability)
that can compensate for a lower body height.
Therefore, anthropometric diagnostic
procedures (besides physical performance
evaluation) are important for identification or
selection in handball.[1,6]

A significant amount of descriptive data on
physical performance and anthropometric
variables that distinguish between elite and
non-elite athletes in the same sport and
between sports is  available now.[1,22,10]
However, the elite versus non-elite issue across
has
documented.[25] Belgium and Portugal are
both

approximately 10.6 million inhabitants. The

countries not been extensively

countries with a population of
average height of the adult male population is
1729 cm and 179.5 cm in Portugal and

Belgium respectively.[11] Despite the positive
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Abstract
The present study investigated the relationship
between morphological and performance
measures and skill levels in Belgian and

Ui16 handball
Anthropometry (height, weight, sitting height,

Portuguese players.
leg length, hand span and hand length),
biological maturation, physical performance

hand

endurance, explosive power, speed and agility,

(static strength, trunk  muscular

and  cardiorespiratory  endurance)  were
assessed in elite (n=20; n= 31) and non-elite
(n=31; n=46) players from Belgium and
Portugal, respectively. Multivariate analyses of

(with age

biological maturation as covariates) showed

covariance chronological and
that Belgian players were taller and had higher
values for leg length and sitting height.
However, the Portuguese players had larger
hand dimensions. For both countries, elite
players were heavier and had a larger body
size, although biological maturation was

the
Belgian elite and non-elite players. Regarding

responsible  for differences between
physical performance, only in the Belgian
sample elite players outperformed their non-

Overall,

maturation was a significant covariate in

elite counterparts. biological
anthropometric measures but not in physical
performance. Finally, discriminant analyses
showed that height and the shuttle run test
(speed and agility) were the most important
morphological and performance measures to
distinguish between elite and non-elite players,
both in Belgium and Portugal.

Keywords:

Anthropometry, performance, talent, selection,

team handball
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youth athletes.[25] The aim of this study was
to measure and to compare morphological and
physical characteristics of U16 youth male
team handball Players from Belgium with their
Portuguese counterparts, taking maturation
into account.

Methods

In the season 2007-2008 (September till
November, after the preparation phase), 91
Belgian male youth handball players aged 12
to 16 years from different levels were enrolled.
From them, 55 players belonged to the under
16 age group (chronological age (CA) between
14.0 and 15.9 years). The participating clubs,
all from the Flemish part of the country,
played in the first, second or third division of
the Belgian handball federation.
selected for the Flemish selection team were
the (based

observation by the responsible coaches from

Players

assigned  to elite level on
the Federation). Players, who only represent
their club, were assigned to the non-elite level.
Testing day was scheduled instead of a
training session. No further physical training
was performed during the testing sessions. All
handball players participated generally in two
training sessions (two hours per session) and
one game per week during the competition.
The elite players who were selected for the
Flemish selection did not perform additional

the

Occasionally, one week before a game of the

training  sessions during weeks.
selection, elite players assembled for a training
session. Because of the specific profile of
goalkeepers, they were excluded for further
analysis, resulting in 51 U16 field players (31
non-elite and 20 elite players). The study was
approved by the Ethics Committee of Ghent
University Hospital. Informed consent was
given by players and parents or legal
representatives.

From the Portuguese sample of 216 youth
male players aged 10 to 16 years (this sample

150

secular trend observed in the Portuguese
population, the Portuguese population seems
to be the shortest in Europe. However, both
Portuguese (189.6 cm) and Belgian (187.4 cm)
handball

distinctively taller in comparison to the

national team players are
general population, in which the difference is
more pronounced in Portugal, indicating the

tall
handball.[12,4] Nevertheless, the Portuguese

importance of a stature in elite

national team is ranked higher than Belgium
the the
International Handball Federation (IHF: rank

on world ranking list from
31 versus 61) and the European ranking list
from the European Handball Federation
(EHF: rank 16 versus 35).[26,21] From a
talent identification point of view, comparison

from both

therefore interesting.

between athletes countries is

Morphological characteristics and motor skills
have been studied in national junior handball
[13],

strict

teams of Greece and Yugoslavia

apply

morphological criteria and focus on the

suggesting  that Yugoslavs
potential to develop specific motor skills for
game situations. However, morphological data
for adolescent handball players are scarce and

lack

procedures at younger ages. MOI‘COVCI', the

this could affect talent selection
process of biological maturation should be
taken into account in talent identification and
selection.[17] Greater size, speed and power
may afford a competitive adVantage to athletes
who are older or more advanced in maturity
status.[18] However, identifying potential
talent for field games at an early age is far
from being a mechanistic process. Discerning
particular characteristics important for talent
young
(handball) players proved to be a challenging

identification and  selection in
task for researchers and sport associations.
International collaboration in research can

give more clarity on the characteristics of elite
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(Holtain, UK). Hand span was measured with
the same sliding caliper as the distance
between the external points of thumb and
little finger when the hand was maximally
spread. All one-sided measures were taken on
the left side of the body except for the hand
length and hand span where the dominant
side was taken. In Belgium and Portugal, an
experienced staff member was responsible for
the  anthropometric The
EUROFIT tests [5] included hand grip (hand
strength), sit ups

endurance) and standing long jump (explosive

assessment.

(abdominal muscular
power). Shoes were worn during the 10x5m
Shuttle run (speed and agility) and the
Endurance shuttle run (cardiorespiratory
endurance) for reasons of sport specificity.
Concerning physical fitness a slightly different
approach has been followed in Portugal. Hand
grip, standing long jump, sit-ups (max in 60s),
and shuttle-run were according to AAHPERD
guidelines[14], although hand grip and

standing long jump procedures were almost

identical to the EUROFIT procedures. For

cardiorespiratory endurance, the players
performed the 12-minutes run.
To estimate the maturation status, a

maturation index (MI) was calculated using
equation 3 as described by Mirwald and co-
workers. This technique is a non-invasive and
practical method of predicting years from peak
height Velocity (PHV) as a measure of
maturity offset using anthropometric variables.
Negative values should be interpreted as pre-
PHV and positive values as post-PHV. The
equation reported by Mirwald et al. (2002) is
-9.236
+0.0002708 . (leg length . sitting height) —
0.001663 . (age . leg length) + 0.007216 . (age
sitting height) + 0.02292 .
ratio), with R = 0.94, R2 = 0.891, and the SEE

as follows: maturity offset =

(weight/height

= 0.592.[19] Because the U16 group covered
two years in CA, mean age at peak height

151

corresponds to 50% of the actual population
of first division handball players in Madeira in
this age group, measured in the period 2005-
2006), 78 male U16 field handball players
were included for the present analysis. A
subsample was chosen to belong to the
regional selection according to their higher
sports standards (chosen by the regional team
manager according to the expert’s eye, taking
into account sport specific criteria, including
athletes’ game performance) resulting in 31
elite and 46 non-elite players. All players
participated in average between 4,5 to 6
training hours a week excluding one game

weekly.
At the Madeira level, the first organized
selection starts at the U15, specialized training
occurs several times a year to compete at the
national, as well as international level
(Mediterranean Islands Games). The study
was approved by the Department of Education
of the Government of Madeira, and written
consent was obtained from parents and

The Ethics the
University of Madeira approved the research

players. Committee of

work.
Anthropometric measures including height,
body mass, sitting height, arm length, arm
span, dominant hand length, and dominant
hand span were taken using standardized
protocols [16] in both samples. Height was
measured with a portable anthropometer of
Martin =~ (+ 01 cm) (Siber-Hegner,
Switzerland), and body mass with a Seca
balance (0.1 kg). Arm length, as the
difference between acromial and dactylion
height, was also measured with the portable
anthropometer. Arm span was measured as
the distance between the tips of the middle
fingers of each hand when both arms are
extended laterally at shoulder level when the

players were standing against a wall. Hand

length was measured with a sliding caliper
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velocity (PHV) was calculated for each one year age band separately. Afterwards, MI was calculated as
the difference between the individual estimated maturity offset and the mean age at PHV for each age
band. Negative values should be considered as relatively eariy mature and any positive value as

relatively late mature.[20]

A multivariate analysis of covariance (MANCOVA) was used with country as fixed factor and
anthropometric measures as dependent variables, and MI and CA were used as covariates. Regarding
physical performance a MANCOVA with MI and CA as covariates was performed separately for
Belgian and Portuguese samples since procedures were not identical. A stepwise discriminant analysis
with expertise as dependent variable was used to identify the most important characteristics for the
identification process for each country separately. SPSS 15.0 was used with [#=0.05 as minimal level of
significance.

Results

The results of the MANCOVA for the anthropometric component between the Belgian and
Portuguese youth handball players are shown in table 1. CA and MI showed significant covariate
effects on all anthropometric components. Significant differences were observed on all variables
measured, although the differences were not all in the same direction. On the one hand, Belgian
handball players showed higher values than their Portuguese counterparts for height, leg length and
sitting height. On the other hand, Portuguese handball players were heavier, and had a larger hand
length and span

152



2015 | ssiss— crapdally G sl — ayally daly ) pglall e
ISSN 2518-5470
Table (1) Results from the MANCOVA with chronological age (CA) and maturation index (MI) as covariates:
comparison between Belgian and Portuguese U16 handball players.

Variable Belgium Portugal Covariate MANCOV

(N=51) (N=78) CA MI A

CA (years) 15.0+0.6 14.9+0.5 ns

DPHV 0.5+0.7 0.3+0.6 ns
(years)t

APHV (years)t 14.6:0.6 14.6=0.5 ns

MI (years) -0.1+0.6 -0.1+0.5 ns

Height (cm) 174.4+8.0 170.546.5 o o o

Weight (kg) 61.6+9.4 63.6£10.7 ** ** ‘

Leg length 84.6+4.4 81.8+3.8 ** ** **
(cm)

Sitting height 89.8:4.6 88.7:3.8 . o o
(cm)

Hand length 18.4+1.1 19.1:0.8 ** ** **
(cm)

Hand span 21.5+1.7 22.1+1.3 ** ** **
(cm)

*0.05; **P<0.01; ns not significant; DPHYV: years from age at peak height velocity; APHV: age at peak height
Velocity; tcalculated from Mirwald et al. (2002); CA, DPHV, APHV and MI: differences between countries by

independent sample t-test.

Results of the MANCOVA with level as fixed factor and anthropometry and physical performance as
dependent variables are shown in table 2. Regarding the Belgian sample, elite players are more advanced in
maturation. CA showed to be a significant covariate for height, weight, sitting height, hand length, hand grip, and
standing long jump. MI was a significant covariate for all anthropometric measures and hand grip. Elite players
had higher anthropometric values than their non-elite counterparts, although the differences are explained by the
age and maturation effects. Physical performance was also better in the elite group. In the Portuguese sample, CA
was a significant covariate for height, sitting height, hand length, hand grip and standing long jump. Maturation
showed again a significant confounding effect on all anthropometric measures and hand grip. Level differences
were observed in height, leg length, sitting height, hand length, hand span and shuttle run, in favor of the elite

players.
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Table 2: Results from the MANCOVA with chronological age (CA) and maturation
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index (MI) as covariates: differences by expertise (elite versus non elite) for U16

Belgian and Portuguese male handball players.

Belgium Covariate | MANCOVA Portugal Covariate MANCOVA
Variable (unit) Elite Non-elite | CA | MI (unit) Elite Non-elite CA Ml
N= 20 N= 31 N=31 N=46
CA (years) | 151306 | 15.0%0.6 NS | (years) | 14.9+05 14.9x05 NS
DPHYV (years) 0.8+0.5 0.2+0.7 ** | (years) 0.5+0.5 0.1+0.7 *x
APHV (years) | 14.3:05 | 14.80.6 [ (years) | 14.4+05 14.8+05 *
MI (years) -0.5+0.5 0.1+0.6 ** | (years) -0.3+0.5 0.1+0.5 *x
Height (cm) 179.3+4.0 171.248.3 *k *k NS | (cm) 174.045.1 168.0+6.2 xx *x xx
Weight (kg) | 67.7+6.3 | 57.6+9.0 | “ | (kg) 66.8+10.2 61.5+10.6 NS | ™ NS
Leg length (cm) | 86.9¢2.7 | 83.1%47 | NS | * NS | (cm) 83.7+3.3 80.4+3.5 NS | *
Sitting height (cm) | 92.3¥3.2 | 88.1#4.6 o | NS | (cm) 90.33.1 87.6£3.9 | *
Hand length (cm) | 19.0:0.8 | 18.0+1.1 = NS | (cm) 19.5:0.8 18.820.7 [ > *
Hand span (cm) 22.4+1.0 21.0+1.9 NS x* NS | (cm) 22.7+1.4 21.7+¢1.0 NS * *
Handgrip (kg) 45.5+6.8 35.7410.5 *x *x * | (kg) 45.4+7.4 39.448.1 * * NS
Sit-ups (n/30s) 28.2+4.0 25.442.7 NS | NS ** | (n/60s) 44.448.2 42.0+8.1 NS NS NS
Standing long | 210.8+10.8 | 193.6+22.9 | * | NS = [ (cm) 176.7+19.8 | 166.0£21.2 = [ NS NS
jump (cm)
Shuttlerun (s) | 17.7¢0.7 | 195+1.2 | NS | NS = (3) 9.7£0.7 10.40.7 NS | NS *
Endurance (min) 10.3+1.3 9.2+1.4 NS | NS ** | (m) 2118.1+418.9 | 2140.1+400.5 NS NS NS
*0.05; **P<0.01; ns not significant; DPHV: years from age at peak height velocity; APHV: age at peak
height velocity; CA, PHV, APHV and MI: differences between countries by independent sample t-test
The stepwise discriminant analysis (table 3) classified 88.2% of the Belgian players in the
correct group based on the EUROFIT Shuttle Run and height. Height and the
AAHPERD Shuttle Run were identified as the most important discriminators in the
Portuguese group, with 79,5% of the elite and non elite players classified in the correct
group.
Table 3: Summary of the stepwise discriminant analysis in the U16 male Belgian and Portuguese
handball players : variables entered /removed*
Wilks’ Lambda Exact F
Belgium
step entered statistic dft 2 df3 Statistic dft df2 significance
1 SHR 562 1 1 49.000 38.194 1 49.000 0.000
2 Height 467 2 1 49.000 27.388 2 48.000 0.000
Portugal
1 Height 789 1 1 75.000 20.061 1 75.000 0.000
2 SHR 692 2 1 75.000 16.463 2 74.000 0.000

At each step, the variable that minimizes the overall Wilks’ Lambda is entered. Maximum number is

20 for Belgium and 22 for Portugai *maximum significance of F to enter is 0.05; minimum

significance of F to remove is 0.10.F level, tolerance, or VIN insufficient for further computation.
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When comparing elite and non-elite Belgian

youth players with CA as covariate,
confounding effects were found on height,
weight, sitting height, hand length, but also
on hand grip and standing iong jump.
found

but

Maturation effect was on all

anthropometric variables not on
performance measures (with exception of
hand grip). Comparable results were found in
the Portuguese analysis. These results are in
line with previous studies showing that
maturation  is  stronger  related  to
anthropometric characteristics than to physical
performance.[20,2] Taking the covariates into
account, no significant differences between
elite and non-elite Beigian players were found
for the anthropometric measures (except for

the

true

However, for physical

weight).
performance  measures differences
remained. Surprisingly, the opposite results
were found in the Portuguese samples.
However, participation in youth team sports is
primarily based on CA groups often covering
two years. Variation in size, function and skill
associated with age per se and with maturity
status within 2-year age groups therefore can
be considered.[8] From our perspective, the
present study suggests that maturation does
play an important role in differences between
elite and non-elite youth players, but the gap
between Beigian elites and non-elites is

the

performance level of the non-elites. Moreover,

because Of 1ower

probably bigger

it is possible that Portuguese coaches
responsible for identification and selection do
not use physical performance as an important
criterion in this stage of development.
Interesting to note is that Portuguese players
had considerably lower performance on the
standing iong jump compared to their Beigian
counterparts. Protocols were almost identical

and cannot expiain these differences. Again,
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Discussion

The purpose of the present study was to
determine which anthropometric and fitness
measures describe the characteristics in male
elite and non-elite U16 youth handball players
from Belgium and Portugai, and this from a
talent identification point of view. Differences
or similarities may clarify possible differences
in talent identification procedures between
federations or countries.

Comparing the two countries, a significant
confounding effect from CA and MI was
found. Even considering the significant
covariates, Beigian piayers had higher values
for height, sitting height and leg length,
reﬂecting the bigger body size. However, the
Portuguese players were heavier and had a
larger hand size. The differences for height
and weight are in agreement with age-related
Flemish (P50 value: 171.2 c¢m and 59.1 kg)
and Madeira (P50 value: 169.2 cm and 59.5
kg) reference values [9,7], and indicate that
youth handball players are bigger and heavier
compared to the local age»reiated population.
The direction of the differences in hand length
and hand span are more subject to discussion
since reference values do not exist. Inter-
observator Variabiiity, especially for the hand
length, is probably larger because of the
difficulty in identifying the styloid landmark.
However, the 1arger values for height and
weight highlight the importance of a larger
body size in youth handball.[13,15] In spite of
the importance of the body height and weight,
it is not possibie to ignore also other relevant
factors (coordination, speed, power, mental
abiiity) that can compensate for smaller body
To

differences between elite and non-elite piayers

dimensions. answer this question,

can shed a 1ight on the importance of other

physical characteristics.
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we used a non-invasive indicator of
maturation with anthropometric measures and
CA as input variables. This technique is
simple, not expensive and allows studies on
adolescents to use maturation as an important

input variable.
Our results suggest that elite youth handball
players are taller and have larger body
segments than their non-elite counterparts,
partly explained by their advanced maturation.
Differences in body size remained even after
controlling for maturation in the Portuguese
players. Differences in physical performance
between elites and non-elites

the
Maturation, height, weight, hand span, hand

were more

pronounced in Beigian sampie.
length, speed and agility and cardiorespiratory
endurance are key performance characteristics

in youth handball.
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the discriminant analysis confirmed previous
statements that body size, muscle strength and
power are important factors in elite (youth)

handball.[12,3]
The present results cannot directly explain
why the senior Portuguese national team is
performing on a higher level than the Beigian
national team. Aithough some anthropometric
and physical differences can be found between
Belgian and Portuguese youth players, more
the

structures, selection procedures, programs,

information  regarding federations’
and athletes’ training experiences is needed.
Without being specuiative and from the
knowiedge we have it seems that the programs
for talent identification, development and
selection are more organized in Portugal. As
previousiy indicated, at the Madeira level
structured and organized selection programs
with competition on international level is well
developed. In  Belgium, international
competition regularly occurs from 17 years of
age on (U19 teams). At younger ages, the
Flemish selection teams play only 2 or 3 times

per year in international context.
As noted, this is a cross-sectional study on
youth players who recently experienced their
growth spurt. As aiready mentioned, talent
identification and selection should have a
longitudinal character. The study was limited
to anthropometric and fitness measures and

did not include technical, psychologicai or

perceptual—cognitive measures. Furthermore,
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