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ABSTRACT

This study compared the physical, anthropometrit ahletic movement qualities of talent identified
rugby league (RL) players within a development path From a total of 174 players, three
developmental levels were defined: under 18 (U18;5%2), under 20 (U20; n = 53), and state league
(SL; n = 69). All players performed a test battémat consisted of five physical assessments, two
anthropometric measurements and an athletic movem&sessment. A multivariate analysis of
variance modelled the main effect of developmelatatl (Three levels: U18, U20 and SL) on test
criterion variables. Receiver operating charadieriROC) curves were then built for the criterion
variables that showed a significant developmergagll effect. A significant effect was noted €
0.775, F = 5.43P <0.05), with the SL players outperforming their UdBd U20 counterparts for
measures of body mass, peak and average lowergdower, double lunge (left side), single leg
Romanian deadlift (left and right sides), the pusgh and total athletic ability assessment scére (
<0.05;d = 0.35 — 1.21). The ROC curves generated an areer uinel curve of greater than 65% for
each test criterion, indicating greater than chatserimination. These results highlight the phgisic
anthropometric and athletic movement qualities rdiicant of development level within a rugby
league talent pathway. Practitioners are encourtgednsider the thresholds from the ROC curves as
an objective guide to assist with the developmémhgsical performance qualities that may augment

player progression in Australian rugby league.

Key words: developmental benchmarking, athletic movement pmiency, long term athlete

development
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INTRODUCTION

In an attempt to acquire sporting excellence, it@snmon practice for sporting organisations to
integrate evidence-based learning environments dsista with talent development (19). The
fundamental goal of these learning environmentacally referred to as ‘academies’, is to acceterat
the development of performance qualities deemeitalriat the elite senior level, thus expediting th
elite junior-to-senior transition (19). Examples tbiese talent development academies have been
reported in team invasion sports such as Austrdtiatball (AF) (31), soccer (17) and field hockey
(6). Within each of these examples, ‘developmebihchmarks’ (herewith defined as reference
values that discriminate developmental levels) hbeen identified, and utilised as a basis for

orienting training interventions purported to exjpedhe junior-to-senior transition.

Similar to the aforementioned sports, rugby lea@le) is a multidimensional team invasion sport. It
requires players to demonstrate physical qualgiesh as agility, acceleration, power, speed and the
capacity to execute repeated bouts of high intgrsitivity (25), in addition to technical (passiagd
tackling) and perceptual (decision-making) qualiti@4). Conceivably, identifying physical fithess
and anthropometric qualities explanatory of deweleptal level would therefore likely offer
practitioners with an initial framework 'to orientexcelopmental interventions and guide talent

development.

Given the importance of developmental benchmarkingalent development and player progression,
several studies have examined performance diffeeetween developmental levels in RL. For
example, comparisons between senior elite and shkimiRL players with similar anthropometric
attributes, suggested that upper body strengthriglisated the two groups with elite players being
significantly stronger and more powerful againdeexal forces (2). Others have identified differesic
in physiological characteristics between juniotechind sub-elite players with the elite group fiaste
more agile, and possessing superior lower limb pa@me maximal aerobic capacity compared to the
sub-elite junior players (9). Additionally, Iretat al. (12) compared the athletic movement skid an

physical performance of elite senior and juniora@my representatives) English RL players. Their
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results revealed that elite senior RL players psxesi superior athletic movement skills (as definad

the athletic ability assessment) (32), had grelately mass and lower body power relative to their
academy counterparts. Further work has recenthesitiyated the anthropometric, physical and
psychological performance of older adolescent Riy@is to predict junior elite selection (26). The
authors suggested that the U18 players whom wégeted to development programs were superior in
muscular endurance and acceleration; had greadigrrbass and were chronologically older compared

to non-selected players (26).

It is important to note that these comparisons haeto date, examined the same variable results
across multiple RL clubs competing in the same aititipn. The results of these comparisons may
provide coaching staff, and those responsible falent development, benchmarks for each
developmental level, which may provide a basisiffitgrventions to minimize performance gaps, and
contribute to talent identification processes. Aiddilly, the results may contribute to a coherent
philosophy for athlete talent development acrossaRdl its stakeholders, positively impacting athlete

transition and club resources.

In Australia, and particulary the dominant RL regiof Queensland, the development pathway for
talented RL players Is initiated at the U18 levath players recruited to regional or state lea(fsie)
representative clubs (18). Based upon talent anshological age, these players progress to the U20
level and finally to the SL level with differentaining regimes at each level. The U18 represemtativ
players train three times a week (technical skili @ompound strength training) throughout the RL
preseason (November to March). The U18 competiigsson is eight weeks in duration (March to
April), and during competition season the U18 sqtrath two days and play one game each week.
Progression of representative RL selection is &@UWRO0 level. The U20 group commonly train three
days each week throughout pre-season, strengthjtioming and technical skill training. The U20
group were also an eight week competition seasargMto April), and similar to U18, the training
regime during competition season was reduced tottaining days and one game played each week.

If the players are deemed capable, they may betsdl¢o join the SL squad. The SL squad preseason
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generally includes three strength sessions, theé@ ¢onditioning sessions and four technical skill

sessions each week. The competition season is 2Eswduration and training during competition
season is generally training three days and ones gganh week. The fundamental goal of the multi-
level pathway is to develop RL players capablearhgeting within the elite senior competition, the

NRL.

To contribute to the development of talented RLygta for elite competition, the knowledge of
developmental level RL qualities, both the benchward discriminative attributes, may contribute
toward evidence based, developmental level speétfictraining programs. Therefore, the aim of this
study was to compare the physical, anthropometricaghletic movement qualities of talent identified
RL players in an Australian development pathwayve@ithe work of others (12, 21), it was
hypothesized that the SL athletes would possessrisupathletic movement skills and lower body

power characteristics relative to their U18 and d@0nterparts.

METHODS

Experimental Approach to the Problem

To test the study hypothesis, an observationalsesestional research design was implemented. All
participants undertook a test battery that condistephysical, anthropometric and athletic movement
skill assessments. The test battery construction imwaccordance with prior research in RL (8, 12).
Testing was performed at the end of the participapteseason phase of training in an effort to

standardize training related adaptations.

Subjects

The total sample consisted of 174 participants fiight RL football clubs, who were registered
within the same state-based RL association. Eacticipant was categorized according to their
developmental level (U18, U20 or SL), resultingsd U18 (17.2 £ 0.5 years), 53 U20 (18.9 = 0.6
years) and 69 SL (23.8 + 2.4 years) representatRiying position was standardized across each

developmental level to ensure potential positicataiibutes did not impact the study observations.

Copyright © 2017 National Strength and Conditioning Association



108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135

Specifically, an approximately equal number of fards and backs were utilised within each
developmental level. Ethical approval was grantethfthe relevant institution, and participants were
informed of the risks and benefits of the studyttiBipants <18 years of age also provided written

informed consent from parents/guardians prior ta dallection.

Procedures

Each participant undertook a standardised warmellpvied by a battery of assessments, previously
applied for RL studies, in the following order: stitng height and body mass, stationary verticaigum
height (13), athletic movement skill (32), lineacaleration (28), repeated sprint ability (20),liagi
(10), and maximal aerobic capacity (1). The stasidad warm-up consisted of jogging for two
minutes followed by dynamic flexibility exercisest deg swings flexion/extension and
abduction/adduction, overhead squats, walking Isregal A-skips. The warm up was completed with
a stretching routine including calves, hamstringadyiceps; gluteal groups, lumbar and thoracicespin
and shoulders for six minutes. Prior to the AAAjsipand agility assessments, a single familiaiosat
repetition of each test was performed at 50% ofimakability. A brief procedural description of

each assessment is provided below.

Standing heightvas measured using a stadiometer and recordduetodarest 0.1cm. Participants

were required to remove footwear and were placedear-rankfort plane prior to measurement.

Body massvas measured using a set of calibrated digitdkesod@ anita BC545N Segmental Body
Composition Monitor Scales BC-545N, Victoria, Awdi@). Participants were required to remove
their footwear; with body mass being recorded toribarest 0.1 kg. Training shorts and a single¢ wer

permitted.

Stationary vertical jumpheight was measured using a Vertec jump deviceiffS®erformance
Equipment, Lismore, Australia). The participantsfmened three bilateral countermovement jumps at

a self-selected depth with the best of three jumegsrded for analysis. At the highest point of each
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jump, the inside hand was used to displace thesvah¢he Vertec apparatus. The jump height was
recorded as the difference between the standinthrkaight and the highest vane displaced whilst
jumping. The maximum jump height (cm) was usedhascriterion value for analysis. Additionally,
peak lower limb power and average lower limb pogemerated by participants was estimated using
the equatiory8.5 x vertical jump cm + 60.6 x mass kg-15.3 giecm — 1308and41.4 x vertical

jump cm + 31.2 x mass kg-13.9 x height cm + 484pectively (13).

Sprint timewas obtained via a 30m maximal sprint. Timing IgSwift Performance Equipment,
Lismore, Australia) were used to record the timthwgates being placed at the start line and the 30m
line similar to a previous study in RL (28). Thiteials with two minute rest intervals were conddcte

with the best time used for analysis.

Repeated sprint abilitwas measured via a 6x30m maximal sprinting effara 30s cycle (20) using

timing lights (Swift Performance Equipment, Lismofeustralia). Participants commenced each sprint
in a stationary up-right position, placing theiadefoot on the start line approximately 30cm behind
the timing gate. Participants were given a fiveoselcwarning prior to the commencement of each

sprinting effort. The total time for all six sprimvas used as the criterion for analysis.

Agility was assessed via therun agility test(10). The L-Run test takes approximately 5 to &sés

to complete and has similar lateral movement padtér those used in RL game play by athletes (10).
The test required participants to move as quicstyard and around 1.1m high poles placed in a pre-
planned inverted capital ‘L’ design. Timing lighiSwift Performance Equipment, Lismore, Australia)
were placed 2.5m apart at the start/finish linehwiite fastest time of three trials separated bgethr

minutes used for analysis.

Aerobic capacitywas measured using the Yo-Yo Intermittent Recoveyel 1 (IR1) test, similar to
previous research (1). The test concluded when pheicipant either: (a) reached volitional

exhaustion, or (b) was unable to keep their runrpegiormance in time with the tones on two
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successive occasions. The total distance reachedchdires) by each participant was used as the

criterion value for analysis.

Athletic movement skilvas measured via the modified version of the athlgbility assessment
(AAA) (32). The AAA is a reliable movement assesaimprotocol that associates the relationship
between foundational athletic movement capabiliznd the movement patterns of physical
performances specific to RL such as sprinting a&gddrive (32). This assessment included five trials
each of an overhead squat, double lunge, singl&teganian deadlift (RDL) (movement completed
on left and right legs), and an attempt to compB&tgush-ups (32). Due to feasibility consideragjon
we were unable to include the chin up movementiwittie AAA-and thus used the modified AAA in
line with previous research (11). Feedback waspnovided to participants whilst performing the
protocol in order to prevent a potential scoringsbiEach movement was video recorded using
standard two-dimensional cameras (Sony CX405 Fil Handycam, Singapore), placed in the
sagittal and frontal positions. Each movement wamahstrated by the primary investigator prior to
the assessment. Participants used a wooden dowihtdate a barbell for the overhead squat, single
leg RDL and double lunge movements, and scoring eeeslucted retrospectively using the video
footage and criterions described elsewhere (32yréater description of each movement and its

subsequent scoring criteria is provided in Table 1.

**¥**INSERT TABLE 1 ABOUT HERE****

Statistical Analysis

To confirm the measurement properties of the AAArsg procedure, the intra-rater reliability was
assessed. The primary investigator assessed tdoménchosen SL participants on two occasions
separated by seven days. Given the categoricatenafuhe scoring criteria, the level of agreement
between the two sessions was assessed using thetecekappa statistic (k) (16). Agreement levels
were defined as follows: <0 less than chance ageaen®.01-0.20 slight agreement, 0.21-0.40 fair

agreement, 0.41-0.60 moderate agreement, 0.61g€uB86tantial agreement, and 0.81-0.99 almost
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perfect agreement (16). The level of agreementséaring the athletic movement skill assessment

ranged between ‘substantial’ to ‘almost perfect’dach movement.

Descriptive statistics (meanstandard deviation) were calculated for all phgisianthropometric, and
athletic movement skill criterion variables accaglito developmental level. A multivariate analysis
of variance (MANOVA) modelled the main effect ofvédopment level (Three levels: U18, U20 and
SL) on each criterion variable, with the Type-logrrate set aP <0.05. Additionally, effect sizes with
90% confidence intervals (CI) were calculated re¢dato the main effect using Coherdsstatistic,
whered = <0.20 was considered trivial,= 0.20-0.60 smalld = 0.61-1.20 moderate, = 1.21-2.00
large andd = >2.00 very large (3). All between group compamis were performed using SPSS

(version 21, SPSS Inc., USA).

Receiver operating characteristic (ROC) curves weza built for the variables that were signifidgnt
different according to the main effect using gRROCpackage (22) in the computing environmét,
(R Core team, Vienna). For each ROC curve, the andaruhe curve (AUC) was calculated with an
AUC of 1 (100%) representing perfect discriminaotver. The point on the curve of each variable
that generated the highest AUC was considered abeoff’ value acceptable for discriminating

between developmental levels.

RESULTS

There was a significant effect of developmentaéldV = 0.775, F = 5.43F <0.05) with the SL group
superior to their U20 and U18 counterparts, demmatisy large effect sizes for measures of body
mass, peak and average lower limb power, doublgelleft side), single leg RDL on both left and
right sides, the push up and total AAA scade=(0.68 — 1.21; Table 2). Additionally, the SL gpou
outperformed their U20 counterparts in the scoreof@erhead squat (Table 2), while the U18 group
performed the double lunge movement with a sigaifity lower proficiency relative to both the U20

and SL levels (Table 2).
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****INSERT TABLE 2 ABOUT HERE****

Given the results from the MANOVA, the ROC curvesnpared two groups: the combined U18 and
U20s (referred to as juniors), and the SL groupe Vidriable expressing the greatest between-group
discrimination was the AAA total score (Figure 1Hhe ‘cut-off’ score for this was 39.6 (from a
possible 54 arbitrary units) with the AUC being 85%6r the junior group, 79% of the participants
scored<39.5, whilst 78% of the SL group scored >39.5. ingle leg RDL left leg produced an AUC
of 79.7%, with a score of 5.5 (out of a possiblgothts) discriminating 77.4% of the junior groupgan
74% of the SL group (Figure 1F). The double lurgfeleg demonstrated a AUC 72.4%, successfully
discriminating 77.4% of the juniors and 58% of Sbup with a score of 7.5 (Figure 1D). Body mass
produced an AUC of 68.3% at a score of 85.5kg,rolsnating 69.4% of the juniors and 61.5% of SL
group. Of the physical fitness assessments, peedrlomb power discriminated 76.6% of the juniors
and 55.8% of the SL group at a score of 5635 WaltHC = 70.1%; Figure 1B), while average lower
limb power discriminated 70.2% of the juniors arl486 of the SL group at a score of 3040 watts

(AUC = 70.8%; Figure 1C).

****INSERT FIGURE 1 ABOUT HERE****

DISCUSSION

The current study demonstrated that SL playersesfatpned their U18 and U20 counterparts in nine
of the 17 criterion variables. Specifically, SL ytas were heavier, generated greater peak andgevera
lower limb power, scored higher on the double lyrgiegle leg RDL and push up movements, and
subsequently had a higher AAA total score relativehe U18 and U20 players. These results provide
coaches at the U18 and U20 with objective insighits the physical and athletic movement qualities
that differ between developmental levels in an Aalgn talent pathway. Accordingly, our
observations could generate practical utility foaches responsible for the physical development of

talent identified U18 and U20 RL players withinAaastralian development system.
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It was of interest to note that the athletic moveimskills of the U18 and U20 groups were
considerably worse than what was observed for Beicounterparts. Most apparent were the single
leg RDL and double lunge movements, where the WitBWR20 players performed at a lower standard
to their SL representatives. This may be due t@l8lers having both greater playing experience and
exposure to athletic movement, strength programd screenings by appropriately qualified
professionals for longer periods wherein any weakeg may have been addressed. In contrast to the
current study, a previous study of the English yutgague system, did find significant differences
between junior groups (under 16 (U16) and undgiui®)) (12). Ireton et al. (12), stated that theQU1
group demonstrated superior athletic movementtalbdr push ups, single leg RDL and double lunge
right compared to the U16 group (12). However,dhby significant differences between groups were
that the senior group performed right side lunge aght side RDL, better compared to U19 group
(12). Differences between these results and theercustudy may be due to RL academy training
differences and/or the different player groups (@@ U19 vs. U18 and U20) with the U16 group

potentially biologically immature relative to thel8 group used in the current study.

The implications of the differences in developraénévels for the current study are important to
consider in talent development. The single leg R®bften prescribed to assist with hamstrings and
lumbar spine strength and motor control via eceentading (4). Additionally, the double lunge
assists with the acquisition of lower body loadithgring acceleration and deceleration (15). The
importance of athletic movement skill for physicperformance outcome has recently been
demonstrated in AF (30). Specifically, Woods et(80), noted that junior AF players with relatively
superior athletic movement were able to generatterfdinear acceleration times, jump higher and
produce a greater score on a 20m multistage fittes$sThus, our results indicate that the majafty
the U18 and U20 players may see augmented imprawsmeéth the continued refinement of their

athletic movement capabilities.
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Results showed that peak and average lower limbepavere significantly different between the
U18/U20 and SL groups. These findings complemeat dhservations of Ireton et al. (12), who
demonstrated lower limb power differences betweéf, W19 and senior English RL players. Taken
together, as expected, it could be suggesteduhatrjRL players may not yet possess the lower body
power qualities required to match their senior ¢erparts. Somewhat explanatory of this, it is hkel
that the SL players have been exposed to the Rleldgwent pathway longer than their junior
counterparts and they may have greater playingremqme (7). Additionally, the SL players (20 to 30

years of age) are also experiencing the biologieak of their musculoskeletal function (27).

When coupled with the superior body mass showrhbysi players in the current study, it is possible
that these power differences could negatively irhpgon a U20 player’'s progression into the SL
when engaging in tackling and collisional actistigerformed during game-play, such as line breaks
(breaking opponents defensive line while in poseassf the ball) and ball carries (running with
possession of the ball) (5). To assist with tragnomogram design, practitioners could utlise thakpe
and average thresholds resolved from the ROC camadysis. Notably, these values could provide
reference points that coaches could use as tdigetiseir U18 and U20 players that may assist with
player progression. Pertinently however, prior tadertaking advanced movements designed to
enhance power, our results suggest that coach#sedt)18 and U20 levels should prioritise the
development of the athletic movement skills thatlarpin the single leg RDL and double lunge

movements (29, 30).

The relatively minor differences observed betweam ©)18 and U20 developmental levels in all
criterion variables was of note. This was in costtta Ireton et al. (12), who observed the greatest
differences in athletic movement, body mass ancaktdimb power between the U16 and U19 groups.
These points of differences may be reflective ef dlge differences between the players used in both
studies, with the U16 group potentially being bgitmlly immature relative to the U18 group used in
the current study. Further, the additional yeadifference between the U16 and U19 group versus

U18 and U20 in the current study may have impacigah the magnitude of differences observed.
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Specific to our study, it is important to note thia¢ U18 and U20 representative season is an eight
week competition opposed to the SL competition @eas/hich is 25 weeks. This difference could
impact on the activity of preseason each developahégvel engages in. Thus, a potentially reduced
preseason phase of training within the U18 and 1826ls may result in the targeted development of
the technical and tactical qualities needed in Ranstraining the development of the physical
attributes described here. Nonetheless, our wonkodstrates a clear developmental gap between the
Ul8, U20 and SL levels with regards to physicatitaites. Accordingly, to accommodate the
temporal constraints imposed on the U18 and U2@lsewcoaches could explicitly focus on the
resolved differences presented here, using theoffutscores as a guideline for developmental

benchmarking.

Despite the practical implications of this workidstimportant to acknowledge its limitations. Ndiab
RL is a multidimensional sport, requiring physidaichnical and perceptual performance qualities (5,
12, 24). Given the aim of this work, it only assss®ne component of effective play, the physical
requisites. Future work may therefore extend théisdings by comparing the technical and
perceptual-cognitive skills of RL players at difat stages of a talent development pathway. Fyrther
the inclusion of data from NRL representatives wlolikely provide further insight into the
developmental differences between the early (UIR))land latter stages of the RL pathway. Lastly,
this study explicitly adopted a cross-sectionaigieso identify developmental differences, limitiitg
capability to ascertain the longitudinal developimiajectories of these performance qualities (23,

24). Nonetheless, these limitations offer an emgjglatform for which future research could progres

In conclusion,this study has highlighted the physical, anthropmimeand athletic movement skill

differences between talent identified RL playerthimi a development pathway in Australia. Results
showed that SL players were heavier, possessetdegneeak and average lower body power and
athletic movement skill relative to their U18 an@QJcounterparts. These observations are likely to

provide coaches at the U18 and U20 levels with lajeative framework for the establishment of
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physical training interventions designed to positivaugment player abilities. This training directi

may ultimately assist with talent development alaygr progression in Australian RL.

PRACTICAL APPLICATIONS

There are three primary considerations to stem filtsiwork. Firstly, the physical, anthropometric
and athletic movement skill benchmarks highlightgsdthe ROC curve analysis may be used by
coaches to improve player progression from U20LoF®r example, coaches at the U18/U20 level
could implement programs with outcomes that eaalgslachieves AAA scores of >5.5 and >7.5 for
the single leg RDL and double lunge movement, respdy, to create a smoother progression into
the SL level. Secondly, given the results of theAA#thletic movement scores for the U18 and U20
groups, coaching staff should focus on correctitatdral and unilateral movement patterns prior to
initiating a progressive-load resistance progranmally, following the development of the
aforementioned athletic movement skill, lower lippbwer should also be considered for U18/U20

developmental training programs, which may assittt talent development and player progression.
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442 Figure 1. ROC curves showing the point generating the gsead&C discriminating the combined
443 U18 and U20 to the SL for: A) Body mass; B) Peakdblimb power; C) Average lower limb power;
444 D) Double lunge score; E) Single leg RDL (R) scdfeSingle leg RDL (L) score; G) Push up score;

445 and H) Total AAA score
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Table 1. The AAA used to assess athletic movement compgtas adapted from Woods et al. (26)

Movement Assessment Points 3 2 1

OH SQT Upper Quadrant Perfect hands above head/feet Hands above head/feet Unable to achieve position
Triple Flexion Perfect SQT to parallel SQT to pkalalcompensatory) Unable to achieve position
Hip Control Neutral spine throughout Loss of coh&oend of range Excessive deviation

DL Hip, Knee, Ankle Alignment during movement Sligleviation Poor alignment
Hip Control Neutral hip position Slight deviation x&essive flex/ext
Take off Control Control Jerking Excessive deviatio

Push Up TB control Perfect control/alignment Pdréamtrol/alignment for some Poor body controlddireps
Upper Quadrant Perfect form/symmetry Inconsistent oorRBcap. positioning for every rep
x30 reps Hits target count - <x30

SL RDL Hip Control — Frontal Maintain neutral spine Slight flex/ext through hips Excessive flex/ext$h stance
Hip Control — Sagittal No rotation Slight rotatiabhend of range Excessive rotation
Hinge range Achieves parallel Can dissociate butesch parallel Cannot dissociate hips from trunk

Note: OH SQT, overhead squat; DL, double lunge; SL Rélhgle leg Romanian deadlift; scap, scapula; fiexjon; ext, extension
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Table 2.Between group effects for anthropometric, physacal athletic movement skill assessments

Variables uis u20 SL U18 - U20 ul8 - SL U20 - SL

d (90%Cl) d (90%Cl) d (90%Cl)
Height (cm) 179.9+7.0 179.2+6.3 180.2+£13.5 110(-0.22, 0.43) -0.03 (-0.33, 0.28) -0.09 (-0321)
Body mass (kg) 83.8+11.2 85.5+11.1 96.7 +¥2.3 -0.15(-0.47,0.17) -1.09 (-1.41, -0.76) -0.9524l, -0.63)
Vertical jump height (cm) 58.5+6.1 58.0+7.3 ®8.7.6 0.07 (-0:25, 0.07) -0.30 (-0.60, 0.01) 50-8.65, -0.04)
Peak lower limb power (W) 5605.8 + 672.5 5686.00884 6551.3 +828% -0.12 (-0.44,0.21) -1.24(-1.56, -0.90) -1.12431.-0.79)
Average lower limb power (W) 2964.7 +334.5 3009854.3 3451.9 +4443 -0.13 (-0.45, 0.19) -1.22(-1.54, -0.88) -1.08(61,.4.76)
30m sprint time (s) 4.31+0.16 4.21+0.20 4.2B16 0.55 (0.22, 0.87) 0.19 (-0.12, 0.49) -0.3%90-0.09)
Agility time - left (s) 8.6+0.4 8.7+0.4 8.7 D -0.25(-0.57, 0.07) -0.25 (-0.55, 0.05) 0.00360.0.30)
Agility time - right (s) 8.6+0.4 8.6+0.4 8.80t7 0.00 (-0.32, 0.32) -0.34 (-0.64, -0.03) -0.844, -0.03)
Repeated sprints total time (RSA) (s) 27.7+1.1 .6271.3 27.9+1.4 0.08 (-0.24, 0.40) -0.16 (-0@45) -0.22 (-0.52, 0.08)
Yo-Yo IR1 total distance (m) 909.2 +313.1 893.868.7 960.0 + 338.8 0.04 (-0.28, 0.37) -0.15(-00165) -0.19 (-0.49, 0.11)
Overhead squat 6.1+1.6 56+1.6 6.6 £1.7 0.31 (-0.01, 0.63) -0.30(-0.60, 0.00) -0.60 (-0-4129)
Double lunge right 6.6+1.1 71+%1 75+1.% -0.45 (-0.78, -0.13) -0.82 (-1.13, -0.50) -0.38.66, -0.06)
Double lunge left 6.4 £1.0 6.7+1.0 74+%1 -0.42 (-0.62, -0.03) -0.94 (-1.26, -0.62) -0.68.97, -0.35)
Single leg RDL right 48+1.0 53+1.1 6.3+%3 -0.48 (-0.80, -0.15) -1.27 (-1.59, -0.93) -0.8R.13, -0.50)
Single leg RDL left 47+1.0 4.8+0.8 6.0+ 11 -0.11(-0.43, 0.21) -1.23 (-1.55, -0.89) -1.22%41.-0.89)
Push up 6.2+£1.5 6.2+1.5 7.9+%8 0.00 (-0.32,0.32) -1.47 (-1.80, -1.13) -1.47(€1.4..12)

2 SL significantly P <0.05) different to U18’ SL significantly P <0.05) different to U20; L left, R right} effect size

Copyright © 2017 National Strength and Conditioning Association



100

-0}

60

Sensitivity (%)

Body Mass (kg)

100

a0

Sensitivity (%)

Average Watts

60 a0 100

40

Sensitivity (%)

Double Lunge (L)

60 40
Specificity (%)

T
20

60 40
Specificity (%)

20 60 0
Specificity (%)

4 20 0

SLRDL (R)

Push Up

80

&0

Total AAA

60 40 20
Specificity (%)

Copyright © 2017 National Strength and Conditioning Association

60 40 20
Specificity (%)

40 20 0

Specificity (%)




