Original Paper

DOI: https://doi.org/10.5114/biolsport.2022.106384

Changes in anthropometric and fitness profile of Italian

regional academy rugby union players

AUTHORS: Alexandru Nicolae Ungureanu'?, Luca Beratto', Federico Abate Daga®, Gennaro
Boccia'*, Corrado Lupo'?, Paolo Riccado Brustio'*

! NeuroMuscularFunction Research Group; School of Exercise & Sport Sciences, SUISM; University of Turin, Turin, Italy
2 Department of Medical Sciences; University of Turin, Turin, Italy

3 School of Exercise & Sport Sciences, SUISM; University of Turin, Turin, ltaly

4 Department of Clinical and Biological Sciences; University of Turin, Turin, Italy

> Department of Neuroscience, Biomedicine and Movement; University of Verona, Verona, Italy

ABSTRACT: In rugby union, physical characteristics may partially contribute to long-term career progression,
especially during adolescence. Therefore, the primary purpose of the study was to evaluate Italian regional rugby
union academy players’ (i.e., under-18) anthropometric and physical characteristics during a competitive season.
Body mass, height, upper- and lower-body maximal strength, sprint, and high-intensity running ability were
assessed in 29 elite players (backs, n = 13, forwards, n = 16). A mixed-design analysis of variance (ANOVA)
for repeated measures showed that backs were shorter (ES = 0.59), lighter (ES = 0.94), stronger relative to
body mass (bench press; ES = 0.60; deadlift; ES = 0.63; clean ES = 0.63; rowing ES = 0.67), and fitter (shuttle
run max; ES = 0.38; shuttle run tot; ES = 0.79) than forwards. However, the forwards achieved greater sprint
momentum (initial sprint momentum; ES = 0.97; maximal sprint momentum; ES = 0.98). During the season,
players changed in stature, upper-body maximal strength, jumping, and high intensity running (p < 0.05), but
not in body weight or lower-body maximal strength (p > 0.05). Maximal strength improved in the first part of
the season, whereas jumping and sprinting performances increased in the last part of the season. Therefore,
these findings highlight the importance of regularly monitoring the physical development in a long-term perspective,
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even suggesting that physiological adaptations are heterochronic between positional roles.
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Rugby union is a high-intensity contact team sport that requires
players to possess a diverse range of physical attributes [1]. In senior
rugby union, strength, power, speed, and agility characterize players
according to their position on the field. Forwards are typically the
strongest, heaviest, and tallest, in order to be competitive within
rucks, mauls, and lineouts [2, 3]. Indeed, even in elite junior rugby,
set pieces in which forwards are involved (i.e., scrum, lineout, and
kick-off) represent crucial moments for success [4]. Conversely, backs
might need speed, acceleration, and agility to beat the opposition in
open play [1, 3, 5]. Thus, players’ characteristic and body composi-
tion, along with technical and tactical skills, will be principally af-
fected by the playing position [3].

Differences in strength and condition capacity (i.e., maximal
strength, aerobic capacity, and repeated sprint ability) were also
highlighted between junior backs and forwards. In particular, backs
were faster (i.e., greater sprint velocities) and more skilled in both
aerobic capacity and repeated sprint ability than forwards, in all
junior categories (i.e., under 16 [U16], under 18 [U18] and under

21 [U21]) [6]. Also, changes in anthropometrics, abilities, and mo-
tor skills (i.e., high-intensity running and sprint abilities) were not
equally distributed over age categories. Some of them (i.e., anthro-
pometrics, high-intensity running ability) mainly changed among
U16 and U18, whereas sprint significantly improved among U18
and U21[7], suggesting that physiological adaptations are heteroch-
ronic. In particular, variations in anthropometric and physical char-
acteristics during a season occur at a greater rate in adolescent
rugby players in comparison to senior squad members [3, 7, 8I.
Factors such as full-time training, greater access to sports science
knowledge, and more professional training staff have led to greater
athletic development, marked increases in players’ size and body
mass index, and changes in body shape over the last decades [5, 9-111.

However, physical characteristics in young rugby players may
partially contribute to long-term career progression [12-141]. In fact,
in contact sports (e.g., soccer, basket, rugby, and water polo), play-
ers with higher muscular strength and body dimensions are more
likely to be selected at an early age [15, 16]. In particular, according
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to a study focused on rugby union [17], talent identification and
development programmes in early age should focus on the develop-
ment pathway rather than on the baseline motor skills, especially
for the forwards.

In line with the Italian Rugby Federation (FIR), young players’
abilities and skills are developed in both non-residential (i.e., for
U16) and residential (i.e., for U18 and U20) training centres to
develop the players’ performance potential. In particular, U18 resi-
dential academies represent the most significant opportunity for
entering a senior professional level in the near future. In fact, accord-
ing to the international rugby union guidelines (i.e., World Rugby),
around the age of 17 to 20 years, the long term player’s development
approach should maximize individual preparation and perfor-
mance [18]. In addition, this growth process is also stimulated by
the passage from the 4 regional U18 academies to the unique U20
national academy, which can be considered as the most important
talent selection for Italian rugby union players, who will definitively
be assigned to elite or sub-elite categories.

For this reason, regular monitoring of physical and anthropomet-
ric changes during an entire season appears to be crucial in young
rugby union players. Nevertheless, no study has monitored the an-
thropometric and physical characteristics in young Italian rugby union
players. Therefore, the purpose of this study was to monitor anthro-
pometric (i.e., body mass, height) and physical (i.e., upper- and
lower-body maximal strength, sprint, and high-intensity running abil-
ity) characteristics in Italian regional rugby union academy players
(i.e., U18) during a whole season, in relation to positional roles (i.e.,
backs and forwards).

MATERIALS AND METHOD'S 15—
Subjects

Twenty-nine junior (age range = 16-18 years) rugby union players
(backs, n = 13, body weight = 73.9 = 4.8 kg, height = 176.1
+ 4.8 cm; forwards, n = 16, bodyweight = 92.3 = 13.2 kg,
height = 182.2 = 5.1 cm) were evaluated. All players were mem-
bers of the regional FIR U18 academy. During the academy devel-
opment programme, players trained 5 days a week (~180 minute/
session), including gym and field sessions. Additionally, each play-
er trained and competed with their local amateur club during the
weekend. Field-based sessions included generic speed development
skills, technical drills, and small-sided games, while gym-based
sessions focused on general strength development, flexibility, and
hypertrophy. Testing was performed after a 3-week off-season train-
ing period including full-body resistance training, aerobic condition-
ing running, and technical skills. Informed consent was obtained
from one parent of each player participating in the study. This study
was approved by the local institutional review board, and all per-
formance data were made anonymous to ensure players’ privacy.

Design
This longitudinal study was designed to compare junior rugby players’
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characteristics between different positions (i.e., backs and forwards)
across an entire competitive season (September 2016 — June 2017).
Players from an ltalian U18 regional academy performed a testing
battery at the beginning (September 2016), in the middle (March
2017), and at the end (June 2017) of the season. Players were as-
sessed on anthropometric (height and body mass) and physical (one
repetition max [1-RM] bench press, back squat, deadlift, power clean,
prone row, squat jump, armless-countermovement jump, countermove-
ment jump, 0-10 and 0-30 m sprint and multiple shuttle test) mea-
surements. Changes in performance between beginning (T1), middle
(T2) and end of season (T3) were evaluated, to assess the longitudi-
nal development of anthropometric and physical characteristics. All
assessments were performed by the same strength and conditioning
coach after 3 weeks of familiarization. To ensure a complete recovery
among evaluations, players were tested at the same time, in different
days over an entire week. All the exercises were regularly used in the
training programmes. Before testing, a standardized 10-minute warm-
up including dynamic movements and stretching was completed.

Methodology

Anthropometry. Body mass and height were measured to the nearest
0.1 kg and 1 cm respectively using calibrated Seca Alpha (model
813) scales and a Seca Alpha stadiometer (Seca, Birmingham, UK).
Each anthropometric measurement was made in the morning and
with the players wearing shorts.

Strength. The 1-RM bench press, back squat, deadlift, power clean,
and prone row were performed to measure upper- and lower-body
strength. During the 1-RM bench press, the Olympic barbell had to
touch the chest, followed by a return to complete elbow extension
without assistance. For the back squat, a researcher verified that
players reached the thigh parallel to the floor before the execution of
the concentric phase. For the deadlift, players were required to reach
the complete hips and knee extension after lifting the barbell from
the floor. For the power clean, players completed the repetition by
catching the barbell across their shoulders with both elbows pointing
forward in a standing position. For the prone row, players were in
a prone position on a bench fixed to a squat rack. They completed
the repetition by lifting the barbell from the bottom position (i.e.,
elbows extended) until it touched the bench. For all the trials, play-
ers performed 3 attempts, with a 3-minute rest between. The best
1 RM was considered for the statistical analysis. After all strength
assessments, the player’'s 1-RM scores were divided by the current
(i.e., relative to the period of assessment) body mass to provide
a more objective strength score.

Jumps. Squat jump (SJ), countermovement jump armless (CMJa)
and countermovement jump (CMJ) were performed to assess the
jump height, without and with arm swing coordination, respectively.
For all exercises, players stepped into Optogait (Microgate, Bolzano,
Italy) bars and held steady. Players started from a squat position for
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the SJ, and from standing to squatting to jumping with arms akimbo
and arms swinging for CMJa and CMJ..

Sprint. Each player performed three 0-30 m sprints on an artificial
field using a system of photocells (Witty, System, Microgate, Bolza-
no, ltaly) with timing gates placed on 0.8 m high tripods at 0, 10
and 30 m. The players began each sprint with their front foot beside
a 0.30 m cone behind the first gate. A rest time of 4-5 minutes was
given between each trial. Sprint time (s) was registered for both O to
10 and 0 to 30 mdistances. The O to 10 m and the O to 30 m splits
were considered as representative of the acceleration ability and

maximal velocity, respectively [19]. Velocity scores (m™-s!) were
calculated for both splits by dividing the distance (i.e., 10 and 30 m)
for the time taken to complete the trial. The mass of the athlete was
multiplied for both O to 10 m and O to 30 m velocity scores (kg-m-s)
to obtain an initial (ISM) and maximal (MSM) sprint momentum
score.

High-intensity running. The 5 m multiple shuttle run test (MST) was
used to evaluate the anaerobic capacity in team sport because the
demands of the test are similar to game demands. Standard testing
and warm-up protocols were applied [20] and the test was recorded.

Table 1. Descriptive statistics (mean = SD) of the anthropometric and physical characteristics at the beginning (T1)-, middle (T2)-
and end-season (T3) and the relative mixed model repeated-measures analysis of variance outcomes.

T1 T2 T3 Time effect Position effect Interaction effect
Backs Forwards Backs Forwards Backs Forwards F, ,3 p-value F; ,3 p-value F, 55 p-value
Height (cm) E_jié fé? ggf lfé? gg? iSET 3.447 0.039 10.382 0.003 0.614 0.545
Body Weight (Kg) 534..98 f?;z i744'_11 J_rgflzl_4 t744.18 J_rgilo.G 0.845 0.417 26.032 < 0.001 0.538 0.555
dench Pess (1) 2 140 £ 155 5 141 2101 = 127 s o %907 <000110434 0003 0700 0471
e W W8 12 Ters 15 2L IBS 05 o a1 ool s ooo
Szlaa(:il\iﬁ (I‘VT)M t17292'.48 115251..43 11820i.88 t15197'.78 118115..61 1162%.21 0.613 0485 11511 0.002 0.106 0.819
o G 185 160 £ 182 =112 5109 5 0949 0376 11769 0002 4993 0017
e I 1207 1081 178 102 01 1S sy <ooonasee 000 12zs o
Squat jump (cm) 243'?9 3264 353'?1 233'.21 t39258 292'.27 33.257 < 0.001 0.933 0.343 2.707 0.076
%;Sietjezrr:?vement Jos 3L e S ML X08 37221 <0001 1214 0280 2260 0114
J_(:’J?;‘gtfc”:q‘;"eme”t j2;7 i‘_”3'_15 324'_11 f;:éS ji_gz j62'_14 44.237 <0.001 2.745 0.109 6.202 0.004
Sprint 10m (s) i1.08.(1)9 11'08_36 1168.85 1168_56 1167.86 1168.(2)5 4534 0.015 2461 0.128 1.295 0.282
Sprint 30m (s) J_r462.?9 i463f6 14'02.?1 ;5?5 i4bl.?5 i4'037(1)2 7.163 0.002 3.382 0.077 0.681 0.510
Maximal sprint
?;zmnfqt:T; i5127é.70 i6371é.49 51285.28 53756.19 53323;.13 54781'%3 8.755 < 0.001 28.056 < 0.001 0.091 0.913
(Sn:“;t”e fun MAX fg:i 1;2:2 fg:; izg:g 1;?:2 i121§8 5291 0017 4.301 0.048 8562 0.002
(Sr:L)JttIe et t74167..48 172306.98 174125.28 t710§.4 173107..63 172112..26 3405 0086 18225 <0.001 5943 0010

Notes: T1, beginning-season; T2, middle-season; T3, end-season.
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The distance covered by each subject was approximated to the near-
est 2.5 m during each 30-second shuttle. Peak distance (i.e., the
greatest distance covered during a 30-s shuttle) and total distance
(i.e., the total distance covered during the 6 x 30-s shuttle) were
assessed by a researcher and double-checked by video subsequently.

Data Analysis

Data were presented as mean =+ SDs of anthropometric and physical
characteristics. Data were analysed using a 2 x 3 (position X time)
mixed-design analysis of variance (ANOVA) for repeated measures
to verify time (beginning, middle, and end of season), position (backs,
forwards), and interaction (position and time) effects. When a sig-
nificant F-value was obtained, the Bonferroni post-hoc test procedure
was also performed. The sphericity assumption was tested by means
of Mauchly’s sphericity test, which is applied after the Greenhouse—
Geisser correction if the sphericity was primarily violated. Cohen’s
d effect sizes (d) and the relative 95% CI were calculated and eval-
uated according to the following thresholds: < 0.2 = trivial,
0.2-0.6 = small, 0.7-1.2 = moderate, 1.3-2.0 = large,
and > 2.0 = very large [21]. The level of significance was set at
5% (P < 0.05). All data analyses were performed using JASP version
0.12 software (JASP Team, http://www.jasp-stats.org/) and using
the statistical package R (version 4.0.3; R Core Team, Foundation
for Statistical Computing, Vienna, Austria), with the package em-
means (versionl.3.2).

RES U LT S 1500
The mean and SD of the anthropometric and physical characteristics
of back and forward players in relation to the beginning, middle, and
end of the season and the relative analysis of variance outcomes are
reported in Table 1, whereas the overall Cohen’s d effect sizes in
relation to time (i.e., T1, T2, T3) and position (i.e., forwards, backs)
are reported in Figures 1 and 2, respectively.

Anthropometry

A repeated measure ANOVA reported differences between subjects
for height and body weight. In particular, backs were shorter and
lighter than forwards throughout the entire season. However, no
difference between subjects emerged in post-hoc comparisons. No
time X position interaction effect was found.

Strength

Backs were stronger than forwards in bench press, deadlifting, clean-
ing, and rowing. Changes in bench press and rowing were observed
during the season. In particular, differences emerged between T1-T2
and T1-T3 for both bench press and rowing.

Jumps

Repeated measure ANOVA revealed changes in jump tests during
the season. In particular, differences emerged between T1-T2 and
T2-T3 for SJ and CMJa, and between T2-T3 as well for CMJ.

Alexandru Nicolae Ungureanu et al.

Cohen's d effect sizes Time

Height

Tiwvs T2 -0.33 £ 0.52

Tivs T3 -0.33 =052

T2vs T3 033052
Body Weight

TivsT2 -0.01 £ 0.51

TIwvs T3 * -0.19 £ 0.52

T2vs T3 -+ -0.27 £ 0.52
Relative 1RM Bench Press

Tivs T2 —_—— 064 £0.53

TivsT3 —— -0.66 £ 0.53

T2vsT3 - -0.10 £ 0.52
Relative 1RM Squat

TiwvsT2 - -0.30 £ 0.52

TIvs T3 =003 £ 0.51

TavsT3 - 0,15 0.81
Relative 1RM Deadlift

TivsT2 - -0.30 £ 0.52

TIvsT3 -0.17 £ 0.52

T2vsT3 -0.04 £ 0.51
Relative 1RM Clean

TivsT2 002 £0.51

Tiwvs T3 -0.13 £ 0.51

T2wvsT3 & -0.16 £ 0.51
Relative 1RM Rowing

TivsT2 —————————— -1.20 £ 0.56

TivsTE ————t -0.88 £ 0.54

T2vsT3 0.04 = 0.51
Squat jump (em)

TivsT2 002 £0.51

TivsT3 et -1.32 £ 0.56

T2vsT3 —_— -1.30 £ 0.57

Armless Countermovement jump

Tivs T2 & 0.50 £0.53

TIwvs T3 —_— -1.44 £ 0.58

T2vsT3 ———— -1.32 £ 0.57
Countermovement jump

Tivs T2 0,01 = 0.51

TIvs T3 =1.56 £ 0.59

T2vs T3 —_— -1.36 £ 0.57
Sprint 10m (s)

TivsT2 0.18 £ 0.52

TivsT3 ey 0.59 + 0.52

Tews T3 032052
Initial sprint momentum

Tiwvs T2 -0.20 £ 0.52

TivsT3 —_—i -0.70 £ 0.53

T2ws T3 —— -0.38 £ 0.31
Sprint 30m (s)

Tivs T2 0.10 £ 0.52

TivsT3 —p————— (.77 £ 0.53

T2vs T3 0.56 £ 0.52
Maximal sprint momentum

TivsT2 -0.13 £ 0.51

TivsT3 —_—— 077 £0.53

T2ws T3 0.54 £ 0.52
Shuttle run MAX

TiwvsT2 0.35 £ 0.52

TivsT3 - 044 £ 0.53

T2wvs T3 0.18 £ 0.52
Shuttle run TOT

Tiwvs T2 0.45 £ 0.52

Tivs T3 0.26 = 0.52

T2vs T3 -0.19 £ 0.52

2 1.5 1 0.5 0 0.5 1 1.5

FIG. 1. Cohen’s d effect sizes in relation to time (i.e., T1, T2,
T3).

Sprint

Repeated measure ANOVA showed no difference between positions
for 0-10 m and 0-30 m sprint. Changes in 0-10 m sprint and
0-30 m sprint were observed during the season. In particular, differ-
ences were found between T1-T3 for 0-10 m and 0-30 m sprint, and
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Cohen'’s d effect sizes Position

Height e -0.60 £0.38
Body Weight -0.95£0,77
Relative 1RM Bench Press o 0.60 =075
Relative 1RM Squat 1 0.38£0.73
Relative 1RM Deadlift H—— 0.63£0.75
Relative 1RM Clean H—— 0.63%0.75
Relative 1RM Rowing H—— 0.67x0.75
Sguatjump - 0.18£0.73
Armless Countermovement jump e 0.31£0.74
Countermovement jump T 0.21£0.82
Sprint 10m e 0.29=0.74
Initial sprint momentum —— 0.98 £0.77
Sprint 30m e 0.34£0.74
Maximal sprint momentum e 0.98%£0.77
Shuttle run MAX 1 0.39£0.74
Shuttle run TOT ——®— 0.80=x0.32
1 | | | | | | )

2 -15 -1 05 0 0.5 1 1.5 2

Favor to Forwards Favor to Backs

FIG. 2. Cohen'’s d effect sizes in relation to position (i.e., forwards,
backs).

between T2-T3 as well for 0-30 m sprint. Differences were found
between T1-T3 for initial (i.e., 0-10 m) and maximal (i.e., 0-30 m)
sprint momentum, and between T2-T3 as well for maximal sprint
momentum. Between position, backs achieved less initial and max-
imal sprint momentum compared to forwards.

High-intensity running
Repeated measure ANOVA revealed that backs achieved higher peak
and total distance in the shuttle run test.

DISCU'S'S 1O N 155
This is the first study reporting the reference data on the anthropo-
metric and fitness profiles of youth Italian rugby union players. In
particular, results were provided for the under 18 FIR academy, which
can be considered as the most crucial phase before competing in
senior elite teams. As the main findings, this study showed that the
under 18 players changed in upper-body pushing (i.e., relative 1 RM
bench press), upper-body pulling (i.e., relative 1-RM rowing), jump-
ing (i.e., SJ and CMJ), sprinting (i.e., 0-10 and 0-30 m), and high
intensity running (i.e., shuttle run), but not in body weight and low-
er-body pushing (i.e., 1 relative RM squat, deadlift and power clean)
over the training season. Although stature showed a statistically sig-
nificant change (p = 0.039), this was deemed non-significant by
Cohen'’s post-hoc testing.

Since high level competition in rugby union requires players to
have greater lean mass and lower percent body fat [22], we can
hypothesize that only the ratio between the fat mass (in decreasing)

and lean mass (in increasing) changed, even though no changes in
body weight occurred in this sample. In line with this speculation,
we could assume that the improvements in upper-body relative
strength (1-RM weight/body mass) were due to the increased lean
mass. However, the hypothesized lean mass changes along the youth
rugby union categories (e.g., from U16 to U20) are not clear [7, 23],
and further investigations, including assessment of body composition,
are required. On the other hand, differences in stature and body
weight seem to be influenced by position. In fact, according to previ-
ous studies [24-26], backs were shorter and lighter than forwards,
in line with the senior rugby players [1, 3, 5] and the worldwide
selection process since a young age [25].

Upper-body relative maximal strength, differently from jumps and
sprints, improved constantly over the season, for both pushing and
pulling skills. In particular, the magnitude of increase was greater
over the first period of the season (i.e., from T1 to T2) than the
second one (i.e., from T2 to T3). This may be due to the adaptation
to the resistance training completed in the first period of the sea-
son [27, 28]. Because of the greater adaptation potential, the young
players, with less resistance training experience, could benefit more
from the resistance training in the first part of the season [29]. In
particular, players starting the regional FIR U18 academy began to
stress the upper body more than they did for the lower body resistance
training compared to the previous training programmes in their clubs
of origin. Therefore, we can speculate that the improvements that
occurred in upper body relative strength are due to both higher train-
ing volume and greater adaptation potential.

Although no difference in jump height was observed between
backs and forwards overall, improvements occurred over the season.
Different trends were observed for SJ and CMJa compared to CMJ.
In particular, improvements in jump height emerged at the end of
the season compared to the middle and the beginning, while no
difference was observed between the beginning and the middle sea-
son. This trend was already observed in different age groups (i.e.,
from under 13 to under 19) [301, showing an increase in performance
with age. Biological maturation [7] and expertise [31] could explain
the observation, because improvements emerged only at the end of
the season. Moreover, the trend for CMJ was even the opposite in
the middle of the season, especially for the forwards. In fact, the
forwards decreased their jump height between the beginning and the
middle of the season, despite it increased between the middle and
the end of the season. Despite the fact that these data are contro-
versial with respect to those of the SJ and CMJa, it can be hypoth-
esized that the inclusion of an arm swing while performing a coun-
termovement jump is able to elicit different results [31-33]. In fact,
an arm swing generates an additive lower-extremity independent
effect in the CMJ, increasing the jump height [33], while the CMJa
isolates lower-extremity force production. Therefore, the CMJ may
mostly provide pertinent information about long-term changes in
sport-specific performance, whereas the CMJa may be principally
oriented at detecting acute changes in neuromuscular fatigue and
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the athlete’s readiness [311.

Similar to the jump height, small to moderate differences were
observed in sprinting between the beginning and the end of the
season. In contrast with previous research [6, 341, backs were not
different from forwards in sprinting velocity, although the former were
lighter but with higher relative strength. In fact, in line with the lit-
erature [35, 36], greater relative lower body strength led to better
sprint and jump performances. Body mass should be taken into ac-
count when considering sprinting in rugby because of the need to
enhance dominant collisions during the sport specific perfor-
mance [37, 38]. Consequently, backs had less sprint momentum
than forwards. Nevertheless, it is not possible to provide an evident
cause-effect interpretation for this result, and thus we can only
speculate that backs’ sprinting skills were not so good with respect
to those of heavier forwards participating in the present study. In
fact, maximum transfer from resistance training to sprint performance
also requires a specific exercise programme [39], including plyomet-
ric training and traditional sprint-training drills. Moreover, backs were
also too light (~18 kg) to counterbalance sprint momentum differ-
ences, although they were relatively strong in 1-RM strength testing.

High-intensity running ability assessed by the 5-m multiple shut-
tle test was greater in the backs in comparison to the forwards. Backs
demonstrated greater performance for the total distance covered
within the 6 x 30-s shuttles, as well as for the peak distance covered
during a single 30-s shuttle. Comparison between backs and forwards
highlight two different development pathways over the season. Ac-
cording to the moderate differences in body mass between backs
and forwards (d = 0.95), higher body mass probably impacts neg-
atively on the forwards’ ability in performing intermittent shuttle
running. As a consequence, academy coaches might focus on select-
ing heavier forwards to increase collision forces during impacts in
rugby competition, being aware of the damaging trade-off for high
intensity running performance.

This study presents longitudinal data for positional differences in
anthropometric, strength, jumps, sprint, and high intensity running
ability for U18 regional academy rugby union players. Therefore,
relatively to this category of players, the findings demonstrate that:
i) upper-body relative strength and jump abilities can change over
the season; ii) height, body mass, upper- and lower-body relative
strength and high intensity running ability can differ between backs
and forwards; iii) backs in this sample were not faster than forwards
even if they were lighter and relatively stronger; and iv) backs’ sprint
momentum was lower than that of forwards. Nevertheless, further
research is required to analyse training load over time, to be more
aware whether an optimal training periodization to enhance sprint
performance can be provided. In addition, future research should
evaluate effective interventions aimed at increasing sprint velocity,
especially for backs. Finally, to develop an ecological understanding

Alexandru Nicolae Ungureanu et al.

of adolescent players’ physical development, a comprehensive test-
ing battery, including anthropometrics, body composition, strength,
power, and locomotor specific skills (i.e., sprint and high intensity
running) should be promoted, to better understand the similarities
and variations observed in athletes competing in different disci-
plines [40]. Due to the heterogeneous trends that occur during the
physiological adaptation in adolescents’ physical abilities, coaches,
managers, and stakeholders in general should be aware of the im-
portance of regularly monitoring the physical development in a long-
term prospective study. Moreover, both coaches and strength and
conditioning trainers should individualize training programmes to
stimulate players’ development for both technical/tactical and phys-
ical perspectives.

CONCLU SO /N S 5
These findings suggest that physical characteristics develop at dif-
ferent rates over a season in Italian regional academy rugby union
players. Players also experienced different seasonal improvements
in relation to the tactical role. To ensure the best individual develop-
ment, coaches, as well as strength and conditioning trainers, could
emphasize athletic skills (i.e., sprinting, jumping) alongside maximal
strength development within an appropriate periodization. Practi-
cally, players should perform strength and power (e.g., back and front
squats, jump squats, power clean, split jerk, glute ham rises), plyo-
metric (e.g., broad jump, multiple broad jumps, drop jumps, maximal
hopping), and sprint-specific (e.g., sled and uphill sprints) workouts
for improving physical performance. According to the findings in this
study, strength improvements could occur more in the middle of the
season compared to the plyometric and the sprint-specific perfor-
mance, which are expected to occur more at the end of the season.
Moreover, from a development perspective, coaches should be aware
that backs are shorter, lighter, but stronger and faster than forwards.
Therefore, individualized training programmes should be provided to
the different positional roles to maximize players’ physical develop-
ment, which can be associated with the tactical skills of backs and
forwards [41], as well as with those of an entire team, such as strong
defence, tackling, scrumming, breaking the defensive line, and high
occurrence of possessions during the attacking phase [42].

Acknowledgments
The authors want to thank the Italian Rugby Federation management
(Rome, ltaly) for its human support in collecting data.

Disclosure Statement
The authors report no conflict of interest.

626 .



Physical development in junior rugby union players

a3y ____________________________________________________________________________________|

1.

10.

11.

12.

13.

Quarrie KL, Alsop JC, Waller AE, Bird YN,
Marshall SW, Chalmers DJ. The New
Zealand rugby injury and performance
project. VI. A prospective cohort study of
risk factors for injury in rugby union
football. Br J Sports Med. 1995;
35(3):157-66.

Casagrande G, Viviani F. Somatotype of
[talian rugby players. J Sports Med Phys
Fitness. 1993; 33(1):65-9.

Duthie GM, Pyne DB, Hopkins WG,
Livingstone S, Hooper SL. Anthropometry
profiles of elite rugby players: Quantifying
changes in lean mass. Br J Sports Med.
2006; 40(3):202-7.

Ungureanu AN, Condello G, Pistore S,
Conte D, Lupo C. Technical and tactical
aspects in Italian youth rugby union in
relation to different academies, regional
tournaments, and outcomes. J Strength
Cond Res. 2019; 33(3):1557-69.
Holway FE, Garavaglia R.
Kinanthropometry of group | rugby
players in Buenos Aires, Argentina.

J Sports Sci. 2009; 27(11):1211-20.
Darrall-Jones JD, Jones B, Till K.
Anthropometric, Sprint, and
High-Intensity Running Profiles of English
Academy Rugby Union Players by
Position. J Strength Cond Res [Internet].
2016 May; 30(5):1348-58. Available
from: http://journals.lww.
com/00124278-201605000-00021
Darrall-Jones JD, Jones B, & KT.
Anthropometric and physical profiles of
English academy rugby union players.

J Strength Cond Res. 2015;
29(8):2086-96.

Till K, Jones B, Darrall-Jones J,
Emmonds S, Cooke C. Longitudinal
development of anthropometric and
physical characteristics within academy
rugby league players. J Strength Cond
Res. 2015 Jun; 29(6):1713-22.
Quarrie KL, Hopkins WG. Changes in
player characteristics and match
activities in Bledisloe Cup rugby union
from 1972 to 2004. J Sports Sci. 2007;
25(8):895-903.

Lo M, Aughey RJ, Hopkins WG, Gill N,
Stewart AM. The longest journeys in
Super Rugby: 11 years of travel and
performance indicators. J Sports Sci.
2019; 37(18):2045-50.

Olds T. The evolution of physique in male
rugby union players in the twentieth
century. J Sports Sci. 2001;
19(4):253-62.

Till K, Cobley S, O'Hara J, Morley D,
Chapman C, Cooke C. Retrospective
analysis of anthropometric and fitness
characteristics associated with long-term
career progression in Rugby League. J Sci
Med Sport. 2015; 18(3):310-4.

Till K, Cobley S, Morley D, O'hara J,
Chapman C, Cooke C. The influence of
age, playing position, anthropometry and

14.

16.

18

19.

20.

21.

22.

23.

24.

25.

26.

fitness on career attainment outcomes in
rugby league. J Sports Sci. 2016;
34(13):1240-5.

Fontana FY, Colosio AL, Da Lozzo G,
Pogliaghi S. Player’s success prediction
in rugby union: From youth performance
to senior level placing. J Sci Med Sport.
2017; 20(4):409-14.

. Lupo C, Boccia G, Ungureanu AN,

Frati R, Marocco R, Brustio PR. The
beginning of senior career in team sport is
affected by relative age effect. Front
Psychol. 2019; 10:1465.

Brustio PR, Lupo C, Ungureanu AN,

Frati R, Rainoldi A, Boccia G. The relative
age effect is larger in Italian soccer
top-level youth categories and smaller in
Serie A. PLoS One. 2018;
13(4):e0196253.

.Jones BD, Lawrence GP, Hardy L. New

evidence of relative age effects in
“super-elite” sportsmen: a case for the
survival and evolution of the fittest.

J Sports Sci. 2018; 36(6):697-703.

. Rugby Ready — World Rugby’s

preparation resource : Long-term player
development [Internet]. [cited 2020 Apr
5]. Available from: https://rugbyready.
worldrugby.org/?section = 56
Darrall-Jones JD, Jones B, Roe G, Till K.
Reliability and usefulness of linear sprint
testing in adolescent rugby union and
league players. J Strength Cond Res.
2016; 30(5):1359-64.

Boddington MK, Lambert Ml,

Gibson ASC, Noakes TD. Reliability of

a 5-m multiple shuttle test. J Sports Sci.
2001; 19(3):223-8.

Hopkins WG. Spreadsheets for Analysis
of Controlled Trials, with Adjustment for
a Subject Characteristic.

Sportscience [Internet]. 2006;
10(1):46-50. Available from: http://
sportsci.org/2006/wghcontrial.htm
Smart DJ, Hopkins WG, Gill ND.
Differences and changes in the physical
characteristics of professional and
amateur rugby union players. J Strength
Cond Res. 2013; 27(11):3033-44.
Durandt J, Du Toit S, Borresen J,
Hew-Butler T, Masimla H, Jokoet I, et al.
Fitness and body composition profiling of
elite junior South African rugby players.
South African J Sport Med. 2009;
18(2):38-45.

Wood DJ, Coughlan GF, Delahunt E.
Fitness Profiles of Elite Adolescent Irish
Rugby Union Players. J strength Cond
Res. 2018 Jan; 32(1):105-12.
Sedeaud A, Vidalin H, Tafflet M, Marc A,
Toussaint JF. Rugby morphologies:
“Bigger and taller”, reflects an early
directional selection. J Sports Med Phys
Fitness. 2013; 53(2):185-91.

Dobbin N, Highton, Moss L, Twist C. The
discriminant validity of a standardized
testing battery and its ability to

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

differentiate anthropometric and physical
characteristics between youth, academy,
and senior professional rugby league
players. Int J Sports Physiol Perform.
2019; 14(8):1110-6.

Baker D. The Effects of an In-Season of
Concurrent Training on the Maintenance
of Maximal Strength and Power in
Professional and College-Aged Rugby
League Football Players. J Strength Cond
Res. 2001; 15(2):172-7.

Hoffman JR, Fry AC, Howard R,

Maresh CM, Kraemer WJ. Strength,
speed and endurance changes during the
course of a division i basketball season.
J Strength Cond Res. 1991; 5(3):144-9.
Hoffman JR, Kang J. Strength changes
during an in-season resistance-training
program for football. J Strength Cond
Res. 2003; 17(1):109-14.

Gabbett TJ. Physiological characteristics
of junior and senior rugby league players.
Br J Sports Med. 2002; 36(5):334-9.
Heishman AD, Daub BD, Miller RM,
Freitas EDS, Frantz BA, Bemben MG.
Countermovement Jump Reliability
Performed With and Without an Arm
Swing in NCAA Division 1 Intercollegiate
Basketball Players. J strength Cond Res.
2020; 34(2):546-58.

Heishman A, Daub B, Miller R, Brown B,
Freitas E, Bemben M. Countermovement
Jump Inter-Limb Asymmetries in
Collegiate Basketball Players. Sports.
2019; 7(5):103.

Hara M, Shibayama A, Takeshita D,

Hay DC, Fukashiro S. A comparison of
the mechanical effect of arm swing and
countermovement on the lower
extremities in vertical jumping. Hum Mov
Sci. 2008; 27(4):636-48.

Kirkpatrick J, Comfort P. Strength, power,
and speed qualities in english junior elite
rugby league players. J Strength Cond
Res. 2013; 27(9):2414-9.

Comfort P, Bullock N, Pearson SJ.

A comparison of maximal squat strength
and 5-, 10-, and 20-meter sprint times, in
athletes and recreationally trained men.
Journal of Strength and Conditioning
Research. 2012. p. 937-40.

Sleivert G, Taingahue M. The relationship
between maximal jump-squat power and
sprint acceleration in athletes. Eur J Appl
Physiol. 2004; 91(1):46-52.

Barr MJ, Sheppard JM, Gabbett TJ,
Newton RU. Long-term training-induced
changes in sprinting speed and sprint
momentum in elite rugby union players.
J Strength Cond Res. 2014;
28(10):2724-31.

Baker DG, Newton RU. Comparison of
lower body strength, power, acceleration,
speed, agility, and sprint momentum to
describe and compare playing rank among
professional rugby league players.

J Strength Cond Res. 2008; 22(1):153-8.

a BioLogy oF SporT, VoL. 39 No3, 2022 627



Alexandru Nicolae Ungureanu et al.

39. Lupo C, Ungureanu AN, Varalda M, Performance and reference data in the hemisphere rugby union. ncbi.nlm.nih.
Brustio PR. Running technique is more jump squat at different relative loads in gov [Internet]. 2019; 36(3):265.
effective than soccer-specific training for elite sprinters, rugby players, and soccer Available from: https://www.ncbhi.nIm.
improving the sprint and agility players. Biol Sport. 2021; nih.gov/pmc/articles/PMC6786328/
performances with ball possession of 38(2):219-27. 42. Ungureanu AN, Brustio PR, Lupo C.
prepubescent soccer players. Biol Sport. 41.Ungureanu AN, Brustio PR, Mattina L, of Technical and tactical effectiveness is
2019; 36(3):249. Sport CL-B, undefined 2019. “How” is related to time-motion performance in

40. Loturco |, McGuigan M, Freitas TT, more important than “how much” for elite rugby. J Sports Med Phys Fitness.
Valenzuela P, Pereira LA, Pareja-Blanco F. game possession in elite northern 2021; 61(2).

628 .




