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Abstract

Purpose: To A) evaluate the difference in performance of the
30-15 Intermittent Fitness Test (30-15,¢1) across four squads in
a professional rugby union club in the United Kingdom (UK),
and B) consider body mass in the interpretation of the end
velocity of the 30-15t (Virr). Methods: One hundred and
fourteen rugby union players completed the 30-15rr mid-
season. Results: Vigr demonstrated small and possibly lower
(ES =-0.33; 4/29/67) values in the Under 16s i
eomparisencompared to the Under 21s, with further
comparisons unclear. With body mass included as a covariate
all differences were moderate to large, and very likely to almost
certainly lower in the squads with lower body mass, with the
exception of comparisons between Senior and Under 21
squads. Conclusions: The data demonstrate that there appears
to be a ceiling to the V gy attained in rugby union players which
does not_increase-improve from Under 16s to Senior level.
However, the associated increases in body mass with increased
playing level suggest that the ability to perform high intensity
running is increased with age, although not translated into
greater Vipr due to the detrimental effect of body mass on
change of direction. demenstrate-verylikely—almeosteertain

improvementsin-Vyer, Practitioners should be aware that Vipris
unlikely to improve, however it needs to be monitored during

periods where increases in body mass are evident.

Key words: High-intensity running, training, evaluation,
adolescent.
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Introduction

Rugby union is a physically demanding intermittent contact
sport, characterised by high-intensity efforts such as
accelerations, sprinting, ball carrying, tackling, static exertions
and collisions, followed by incomplete recovery.' High levels
of contact during match-play favour players with increased
body mass, * whilst momentum is considered an important
physical quality for successful performance. * Therefore, the
movement and physical demands of match-play require high
levels of aerobic capacity, speed and optimal body
composition.

Physical testing of junior rugby union players has identified
that high-intensity running ability, assessed via the 30-15
Intermittent Fitness Test (30-15T) 3 and Yo-Yo Intermittent
Recovery Test Level 1 (Yo-Yo IRTLI1) ¢ does not increase
mprove with age. However, body mass and sprint momentum
demonstrated moderate (ES——0-7)-to large (ES =-0.7 - -1.5)
and moderate to very large (ES =-0.6 - -2.1) increases with age
between Under 16s and Under 21s age categories.- * and may
be limiting factors due to an increased energetic cost of
acceleration and deceleration during multiple changes of
direction inherent with both tests.

Increased #-body mass was not considered in the analysis or
interpretation of the 30-15,py data, 7 thus may not be a true
representation of aetual-changes-in-high-intensity running
ability. Both the 30-15;rr and Yo-Yo IRTL1 have-a similar
sensitivity to training, ® with the 30-15py appearings-to-offering
greater use to practitioners as-t-ean-be-used-n through the
prescription of high-intensity training.

With this in mind, it seems appropriate that if the 30-15r is to
be used in rugby union populations, understanding the
interaction of body mass upon the final velocity of the test (e
veloeity-at 30-15:p1:-Vipr), may assist practitioners to assess
when players have practically improved their high-intensity
running ability without an increase in Vigr. Therefore, the
purpose of the present study was to a) evaluate the differences
in Vigracross a professional rugby union club in the United
Kingdom (UK), and b) consider body mass in the interpretation
of VIFT-

Methods

Participants. One hundred and fourteen rugby union players
from a UK professional rugby union club and four squads;
Senior (XV; n=24), Under 21s (U21; n =15), Under 18s (U18;
n =27) and Under 16s (U16; n =48) participated in the study.
Training frequency ranged from between 10-12 sessions/week
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in XV, and 2-6 sessions/week in U16 respectively;-anéd
includinged resistance training, technical, tactical field sessions
and conditioning across all squads. AH-pParticipants provided
informed consent to participate in the study, which was

approved by the ethics committee.~with-informed-parental
oo pheeenpndes e ens o bindneds

Testing. The study was conducted during the mid-season
period. All players were familiar with the test, which was
conducted on artificial turf, following two days of complete rest
and prior to any further training. The test consists of 30 second
shuttle runs over 40 m, with 15 seconds of recovery. The speed
of the test is controlled by an audible signal which beeped at
appropriate intervals, whereby players were to be within a 3 m
tolerance zone at either end or the middle of the 40 m shuttle.
The start speed of the test iwas 8 km-hr' and-is increased by
0.5 km-hr™'at each successive running shuttle. Following
successful completion of a level players were instructed to walk
forwards to the nearest line at each extremity and middle of the
shuttle at 20 m. The test was terminated when players were no
longer able to maintain the imposed speed of the test or when
they did not reach a 3 m tolerance zone on three consecutive
occasions. The last completed stage was noted as Vgt 5,

Statistical Analysis. All data are presented as means +
standard deviations (=SD) for each squad. Following log-
transformation to reduce any biaserrer arising from non-
uniformity error, data were analysed for practical significance
using magnitude based inferences. * Differences between
squads were measured to assess if Virr was higherlarger,
similar or lower than the smallest sverthwhile- practical

difference ehange-(SWE(SPD(0.2 x multiplied-by-the
between-subject standard-deviationSD ))) based on Cohen’s d

effect size principle. '° using’ an-excel spreadsheet—"" The
probability that the magnitude of the difference ehange was
greater than the SPDWE was rated as—<0-5-%:-almest-certainly

not-0-5-5-%;very-untikely;-25-75 %,; possibly:; 75-95 %,
hkely,l 95-99. 5 %.: very likelys: >99.5 % almost certainly. ﬂvfe

Hhe B e o e TS 0 T e thateeere [DilT0Tences
less than the SPDWE (ES<0-2)-were were described as trivial.
Where the 90 % Confidence Interval (CI) crossed both the
upper and lower boundaries of the SWEPD (ES%0.2), the
magnitude of the differencechange-was described as unclear.
Covariate adjustment of body mass was applied in the

following manner; linear trendlines were fitted to the plot of
Virrand body mass in each group for pairwise comparison. The
mean body mass of all participants in the pairwise comparison
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was then applied to the following equation to calculate the
adjusted Vipr,

Adjusted Virr = slope X x + intercept - {Formatted: Centered
With slope as the slope of the trendline, x as mean body mass - { Formatted: Not Superscript/ Subscript
of all participants in the pairwise comparison, and, intercept, - [ Formatted: Font: Not Italic

where the trendline crossed the y axis: see Figure 1. Adjusted
values were then compared to assess the effect body mass had

upon The covariate of body mass was-applicd using an-cxeel
spreadsheettoadiustthe ES—and-assesstheeffeet bodymass

had-upon-the-differeneesin-Vpr for each comparison. “A B -- { Formatted: Not Superscript/ Subscript

Results

Table 1 displays the participant characteristics and Vgt for each
playing squad. A possibly lower Vigr(4/29/67) in the Under
16s in-comparedisen to the Under 21s (ES: -0.33) was the only
difference demonstrated between squads; see-and-is-shown-in
Figure 2 +.

With body mass included as a covariate, moderate to large

| deereased-lower Vigr, which was very likely (XV vs. U18,
0/4/96; U21 vs. U18, 0/3/97; U18 vs. U16, 0/1/99) and almost

| certainly greater than SPD (XV vs. U16, 0/0/100; U21 vs. U16,
0/0/100) were observed between squads, with the exception of
the difference inVier between XV the-Seniersquad and the
Under-21s (37/45/18) which was unclear; see Figure 2+.

Discussion

This is the first study to report reference Virracross a
professional rugby union club including Senior and academy
age group players. Our results show that absolute Vigr remains
relatively stable from U16 to XV level. This is an important
finding as in-that it demonstrates to practitioners that increases
improvement in absolute Vipr during academy developmental
periods (U16 to U21) may be limited, and may in part be due to
consistent moderate increases in body mass between
consecutive age groups. ' Further to this our results suggest that
the stability in Virr demonstrate a ceiling value in rugby union
specific cohorts.
While absolute Vgt remained stable across all squads; our
results clearly demonstrate that increases in body mass, whilst
attaining the same absolute Virr, demonstrate a very likely —

| almost certainly higher #mprevedrelative Vipr Increases in
body mass are also likely to impact upon momentum, which is
considered important for successful performance, * therefore
the interaction of Vgt and body mass appears favourable for

| rugby union players.

Human Kinetics, 1607 N Market St, Champaign, IL 61825



209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243

International Journal of Sports Physiology and Performance

Practical applications

Differences in absolute Vigr are limited in rugby union players
across increasing age categories. However, the data suggest that
the ability to perform high intensity running is increased with

Page 6 of 10

age, although not translated into greater Vet due to the - { Formatted: Subscript

detrimental effect of body mass on change of direction.ability

it similar Vi whilsti

el | . £700€3 ; 4l
30-154¢. During periods where body mass is increased,
maintaining Vi likely reflects an improved tolerance to high-
intensity running.

Conclusion

The present results provide reference values for Vigrin rugby
union populations, and further demonstrate the necessity for
practitioners to scrutinise their data beyond absolute values and
understand the interaction of increased body mass upon
measures of high-intensity running ability when an
improvement is the desired outcome. Further research needs to

address

allometric scaling so that individuals with the same

Vier but differing body mass can be ranked. This would also

allow greater monitoring of changes in Vjprat an individual

level.
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Table 1.Participant characteristics and velocity attained from the 30-15 Intermittent
Fitness Test (Virr) of Senior, Under 21, Under 18 and Under 16 Rugby Union players
from a professional rugby club in the United Kingdom. Adjusted Vr for each pairwise
comparison is also included demonstrating the effect body mass has between groups.

Under 16s Under 18s Under 21s Senior
(n=43) (n=27) (n=15) (n=24)
Age 152+2.3 17.2 £0.6 19.5+ 1.1 26.5+3.2
Height 1772+7.2 183.8+7.1 186.7+6.2 188.3+6.5
Body Mass 76.2 £ 13.1 88.4+10.8 99.7£12.0 103.9+14.5
Vier (km-hr) 18.9+1.1 19.1+£1.1 19.2+1.0 189+1.3
Pairwise adjusted Vipr (km'hr'l)
Senior vs. Under 21s 19.1 £0.7 19.0+0.9
Senior vs. Under 18s 18.7+0.9 19.5+0.9
Senior vs. Under 16s 18.5+ 1.0 20.2+0.9
Under 21s vs. Under 18s 189+0.9 19.6 £ 0.7
Under 21s vs. Under 16s 18.7+ 1.0 20.2+0.7
Under 18s vs. Under 16s 18.7+ 1.0 19.6 £ 0.9

Data presented as mean (= SD)
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Covariate adjustment of body mass for two squads of rugby union players when comparing the 30-15
Intermittent Fitness Test (30-15IFT) end speed (VIFT). Black circles and open diamonds represent
performance VIFT in comparison to body mass (kg) for the Senior and Under 16s squads respectively. The
black (Senior) and dashed (Under 16s) trendlines represent the relationship between VIFT and body mass
for each group. The vertical dashed line is the mean body mass of the Senior and Under 16s players
combined and is used as the covariate, which is applied to the equations (see Methods) relating to each
individual trendline to adjust VIFT.
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Comparisons in performance of the 30-15 Intermittent Fitness Test (30-15IFT) between squads of a
professional Rugby Union club with and without body mass applied as a covariate, demonstrated as
standardized effect size' (ES) £ 90% confidence intervals (CI). Magnitude based inferences are included to
demonstrate the certainty in the differences between groups. The shaded area represents trivial differences
(see Methods). Open circles represent differences in performance of the test with body mass accounted as a
covariate, with black triangles representing differences without.
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