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Headline

There is a dearth of published longitudinal data on elite
adolescent rugby union players’ strength development –

particularly, data from research that takes into account differ-
ences by playing position. In this study, we report data from
a novel longitudinal study which shows both an increase in
strength development over time in academy players but also a
difference in the magnitude of this strength development over
time between positional units.

Methods
Fifteen elite adolescent rugby union players (mean ± SD; age:
18.0 ± 0.2 years; body mass: 93 ± 13 kg; stature: 185 ± 9
cm) participated in the study. The sample was comprised of
n=7 elite backs and n=8 forwards who were players within
the long term player development pathway within a provin-
cial rugby union club in Ireland. Ethical exemption for this
study was granted by the University College Dublin Human
Research Ethics Committee.

A between-within-groups design was used to assess the mag-
nitude of change over time by playing position. Players were
assessed for anthropometric measures (height, body mass)
along with three strength measures (lower body strength,
box squat 3 Repetition Maximum (3RM); upper limb push
strength, bench press 3RM; upper limb pull strength, chin-
up 3RM). Testing was conducted on two occasions, one year
apart, while the subjects were in their under 19s (U19) and
under 20s (U20) seasons. Both testing batteries were carried
out within six weeks of the first competitive game of the sea-
son, while players were in a trained state. Subjects performed
3 gym-based and 3 field-based sessions per week throughout a
pre-season period consisting of 8 weeks. During the in-season
period spanning 9-months, participants typically completed
2 gym-based and 2 field-based sessions per week, alongside
1 game. Gym sessions consisted of a warm-up consisting of
bodyweight and correctional exercises, followed by compound
squatting, pushing and pulling strength exercises, for 3-5 sets
of 3-10 repetitions.

Participants were assessed for stature to the nearest 0.1cm
using a Seca stadiometer (model 213). A Seca scales (model
875) was used to assess body mass to the nearest 0.1kg. Fol-
lowing a general warm-up, subjects performed a barbell warm-
up consisting of 8, 5 and 3 repetitions at gradually increasing
submaximal loads before attempting their 3 Repetition Max-
imum (3RM) lift in each strength parameter. Lower limb
strength was assessed using a 3RM box squat. Upper limb
push strength was assessed using a 3RM bench press and upper
limb pull strength was assessed using a 3RM chin-up (where
3RM score was calculated by adding their body mass to the
external mass lifted). Subjects’ recorded 3RM score was used
to predict their 1RM in each lift using the following equation:
1RM = (100 x weight) /(101.3 – [2.67123 x 3]). This equa-
tion has previously produced a strong correlation between pre-

dicted and actual 1RM in the box squat (r = .97) and bench
press (r = .99) (1). Two subjects were omitted from box squat
testing due to a lack of technical competency in the exercise.

Results
Table 1 summarises the baseline characteristics of the sample
by positional unit.

Table 2 reports annual changes in the three strength pa-
rameters by positional unit, alongside the differences in these
changes between the backs and forwards. There was a
moderate-sized increase in box squat strength for both backs
and forwards, with no appreciable difference in the change over
time between groups. There was a small- and moderate-sized
increase in bench press and chin-up strength for backs and
forwards, respectively. This resulted in a small difference in
the changes in these two strength parameters over time be-
tween groups, with forwards bench press and chin-up strength
increasing by a more substantial magnitude over the course of
the study period.

Discussion
The current study is the first to provide normative data for the
longitudinal strength development trajectories of adolescent
rugby union players, by both positional units. The moderate-
sized increases in lower limb strength observed in this study
(for both forwards and backs), are larger than the small in-
creases previously reported for adolescent rugby league players
of similar training experience over an annual period (2). This
may potentially have been as a result of discrepancies in resis-
tance training load between studies. Adolescent rugby league
players in a previous investigation did, however, experience
a similar annual improvement in bench press 1RM (Cohen’s
d = 0.53) (3), when compared to the backs in this study.
Furthermore, the small and moderate improvements in upper
limb pull strength, experienced by backs and forwards respec-
tively in this investigation, were also consistent with previous
findings reported for adolescent rugby league players, when
assessed via the prone row (Cohen’s d = 0.6, Cohen’s d =
0.76) (2,3). In our study we also showed that the magnitude
of upper body strength development was greater for forwards.
This is a particularly novel finding in respect of the existing
literature. But why is this difference so? Well, it is most likely
attributable to the match demands of the positional unit and
the resulting need for forwards to prepare for a greater number
of physical collisions experienced during match-play scenarios
(primarily, scrummaging and tackling) (4). Previous research
in a larger and older non-elite cohort has demonstrated that
Front-Row players, in particular, possess greater levels of up-
per and lower limb strength than players in other positions
(5). And, whilst our data only partially supports this – i.e.,
we found substantial differences between the positional units
with respect to changes in upper body strength over time –
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Table 1. Subject characteristics for backs and forwards at baseline.

Backs (n=7) Forwards (n=8)

Height (cm) 176 ± 7 188 ± 7
Weight (kg) 83 ± 12 102 ± 7

Box Squat 3RM (kg) 155 ± 26 151 ± 25
Bench Press 3RM (kg) 93 ± 12 98 ± 16

Chin-up 3RM (kg) 109 ± 7 115 ± 14

Data are raw means and standard deviations.

Table 2. Changes in strength parameters for backs and forwards comparing Year 2 and Year 1, with magnitude-based
inferences for the difference in these changes between groups.

Backs (n=7)
Forwards
(n=8)

Difference (Backs
– Forwards)

Effect, ±90%CL Inference Effect, ±90%CL Inference Effect, ±90%CL Inference

Box squat (kg) 0.9, ±0.7 moderate*** 1.1, ±0.7 moderate*** 0.1, ±0.8 trivial
Bench press (cm) 0.6, ±0.3 small*** 1.0, ±0.3 moderate**** 0.3, ±0.4 small*

Chin-up (m) 0.4, ±0.4 small** 0.9, ±0.4 moderate**** 0.5, ±0.0 small**

Data are standardised effects ±90%CL.
Inferences were derived by means of standardisation (differences between groups divided by the between-subjects SD at baseline). Magnitude thresholds follow a
revised version of Cohen (1992): <0.2, trivial; 0.2-0.6, small; 0.6-1.2, moderate; >1.2, large (Hopkins et al., 2009). Asterisks indicate effects clear at the 90% level
and likelihood that the true effect is substantial, as follows: *possible, **likely, ***very likely, ****most likely (Hopkins et al., 2009).

the present study still serves to reinforce the need for practi-
tioners working on long term player development pathways to
address the strength development of backs and forwards inde-
pendently. Since the match demands of these positional units
are different, surely it stands to reason that their strength
development needs and trajectories do too.

Practical Applications
• Small- to moderate-sized improvements in strength perfor-

mance can be experienced by elite adolescent rugby union
players across an annual phase.

• Larger improvements in upper limb strength performance
can be experienced by forwards in response to their specific
match-play demands, re-enforcing the notion that longitu-
dinal development trajectories should be reported exclu-
sively for backs and forwards during this stage of develop-
ment.

Limitation
• The inclusion of data from additional professional

academies would have allowed us to better control for the
nesting of athletes with different provincial squads, and
thereby enhanced the generalizability of the findings.

• Collecting data over a longer period of development encom-
passing more age categories would have provided a more
comprehensive report of the longitudinal strength develop-
ment trajectories of adolescent rugby union players.
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