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Annual Training Load and Jumping- and Sprinting-Characteristic e

Changes During a Periodized Training Plan in a Division | Male
Championship Basketball Team 10000

Chieh-Ying Chiang,'? Yi-Chien Chiang,® Chien-Chun Chang,* Matthew Morrison,®

and Jonathon Weakley®”3°
"Department of Sports Training Science-Combats, National Taiwan Sport University, Taoyuan, Taiwan; 2Taiwan Institute of Sports Science, Kaohsiung, Taiwan;
3Graduate Institute of Athletics and Coaching Science, National Taiwan Sport University, Taoyuan, Taiwan; *Department of Sports Medicine, China Medical University,
Taichung, Taiwan; 5Centre for Human Factors and Sociotechnical Systems, University of the Sunshine Coast, Sippy Downs, QLD, Australia; 6&‘-pons Performance,
Recovery, Injury and New Technologies (SPRINT) Research Centre, Australian Catholic University, Brisbane, QLD, Australia; “School of Allied Health, Australian
Catholic University, Brisbane, QLD, Australia; ®Camegie Applied Rugby Research (CARR) Centre, Carnegie School of Sport, Leeds Beckett University, Leeds, United
Kingdom; °National Rugby Training Centre, Rugby Australia, Brisbane, QLD, Australia 5000

CMJ Metrics
75

— FT/CT
JH

50 = FPF

TL/ CL (AU)

———  TtoPF

Purpose: Optimizing performance while managing training load (TL) is a constant goal in high-performance sport. However,
there is limited evidence on how year-long TL variations influence jumping and sprinting characteristics in collegiate basketball.
This study aimed to analyze changes in TL and physical performance in a Taiwanese collegiate men’s basketball team during a
full year-long season. Methods: Ten male basketball players who participated in a collegiate basketball training program were
assessed using the countermovement jump (CMJ) and 20-m sprint test before the off-season (T1) and after the season (T4). In
addition to the pretest and posttest, CMJ was assessed after the preparation phase (T2) and the precompetition phase (T3) to
understand training adaptations. Session rating of perceived exertion was collected after each training session to calculate TL. 0
Monthly TL values were then compared with those of the preceding month. CMJ, sprinting, and TL differences between time

points were compared. Significance level was set at P <.05. Results: CMIJ height significantly increased at T2 (P =.04) and was M1 M2 M3 M4 M5 M6 M7 M8 M9 M10 M11 M12 M13
maintained until T4. Twenty-meter sprint time did not significantly differ between T1 and T4. Monthly TL significantly Month

decreased between off-season and preseason, as well as between off-season and precompetition phases (P < .001). Conclusions: on

These findings suggest that the athletes improved CMJ and maintained sprint performance throughout the training plan. Tapering
achieved through the manipulation of TL may improve performance outcomes before important competitions.

(enjeA |1 Jo %) soms\ rND

25

Figure 3 — Relationships between monthly TL, CL, and CMJ metrics. Note: CMJ metrics changes were described with percentages compared with the
pretest (T'1). AU indicates arbitrary units; CL, competition load; CMJ, countermovement jump; FT/CT, flight time/contact time ratio; JH, jump height; PF,

Keywords: training monitoring, periodization, countermovement jump, tapering, strength and conditioning peak force; TL, training load; TtoPF, time to peak force.
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External Mechanical Load
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Surgery Aspetar ACL testing protocol

Pre-o 6 weeks 3m 45m End of 3 phase
P of SPSP

0

Discharge

Custom DLSQ DLSQ SLsQ sLsQ
protocol STEP STEP cMJ cMml
SLSQ SLSQ SLCMJ SLCMJ
CMJ (+/-) DJ DJ
SLDJ SLDJ
Fitness test Running Running
(bike) SLHD
Fitness Cutting

Every assessment: test (bike)

Fitness test
(yo-yo)

sSLsSQ
cmMml
SLCMJ
DJ

SLDJ
Running
SLHD
Cutting

Fitness test
(yo-yo)

Figure 1: Summary of Aspetar ACLR testing battery. SPSP, sport-specific training; PROM, patient-reported outcome measures; DLSQ, double
leg squat; SLSQ, single leg squat; STEP, step down; CMJ, countermovement jump; DJ, 2 leg drop jump; SLCMJ, single leg countermovement

jump; SLDJ, single leg drop jump; SLHD, single leg hop for distance; CoD, change of direction.

BB ERR I8

>
I

Rehabilitation progression Return to

after ACLR performance

Return to
- Change of direction | {8
ROM Horizontal landing
Swelling
Stability Vertical jumps
Knee function

Psychological Strength
readiness

Sports specific training

SHOULDER INJURIES IS0 Shoulder I, Y and T, CM push-up, Press Jump, Drop Box Land
* Initiation and progression of technical components — ball skill and shot (specifically

twisting and jump-landing related actions)

* Initiation and progression of contact levels (i.e., pad - coach > player) and increments in
‘chaos

1SO belt squat, ISO hip abd/add,

HIP INJURIES ISO hip IR/ER, DL/SL-CMJ
* Progression of acceleration/deceleration efforts and effort
magnitudes

* Initiation and progression of change of direction angles
(45-180°) andlor in combination with increments of speed

* Initiation and progression of technical components -
moves, move to finish and shot (specifically twisting,
pivoting, and jump-landing actions)
* Appropriate phase to combine 1 acceleration/deceleration
magnitudes, running speed (>70% MS) and increments in
‘chaos’

ogression of efforts and effort in with
level of contact (i.e., coachiplayer)

ISO belt squat, ISO knee ext, ISO leg press, CON/ECC quad,
DYN squav'split squat, DL/SL-CMJ, DL-SJ, DL/SL-DJ

QUADRICEPS INJURIES

og o efforts and effort
* Initiation and progression of change of direction angles (45-180°) and/or in combination with
increments of speed (>70% MS)

* Initiation and progression of technical components — ball skil, shot and contact (specifically
jump-landing related actions i.e., mikan drils; double-leg, reverse, single-leg)

IS0 posterior chain, ECC hamstring,

CON/ECC hamstring

HAMSTRING INJURIES

* Initiation and progression of running speed (linear and

non-linear) (>70% MS)

* Initiation and progression of acceleration/deceleration

magnitudes

* Appropriate phase to combine  acceleration/deceleration

magnitudes, running speed (>70% MS) and increments in

‘chaos’

* Initiation and progression of technical components in

relation to running speed (i.e., ball skill, shot and contact)
150 belt squat, ISO knee ext, ISO eg press
DL/SL-CMJ,DYN squat/split squat,

KNEE INJURIES °/3-0. 0t

* Initiation and progression of running volume and

speed (>%MS)

* Progression of acceleration/deceleration efforts and

effort magnitudes

* Initiation and progression of change of direction angles

(45-180°) and/or in combination with increments of

speed (>70% MS)

1SO seated calf raise, DL/SL-CMJ, DL/SL 10-5 Hop, DL/SL-DJ
CALF INJURIES
* Initiation and progression of running volume and running speed (>%MS)

« ion of i on efforts and effort magnit

* Initiation and progression of technical components - moves, move to finish
and shot (specifically first, second-level moves and jump-landing actions)

* Appropriate phase to combine high magnitude acceleration/deceleration,
running speed progression (>70% MS) and increments in ‘chaos’

* Initiation and progression of %oading’ on consecutive days and/or sessions
within a day

ISO seated calf raise, DL/SL-CMJ,

ANKLE/FOOT INJURIES DL/SL 10-5 Hop, DL/SL-DJ, Hop and Hold
* Initiation and progression of running volume and speed
(>%MS)(inear and non-linear)
* Progression of acceleration/deceleration efforts and effort
magnitudes
* Initiation and progression of technical components - moves, move to
finish and shot (specifically first, second-level moves, pivoting and
jump-landing actions)
* Appropriate phase to combine high magnitude

running speed ion (>70% MS) and

* Initiation & progression of technical components — ball
skill, shot and contact (specifically jump-landing related
actions i.e., rebounding)

* Initiation and progression of foading’ on consecutive
days and/or number of sessions within a day

increments in ‘chaos’
* Initiation and progression of foading’ on consecutive days and/or
number of sessions within a day

FIGURE 3. Injury-specific load planning considerations and associated strength and power “di tics" for phase progression during return to sport pathway. ISO = isometric;
abd = abduction; add = adduction; IR = internal rotation; ER = external rotation; ECC = eccentric; CON = concentric; ext = extension; DL = double-leg; SL = single-leg;
CMJ = countermovement jump; CM = countermovement; DYN = dynamic; DJ = drop jump; SJ = squat jump; quad = quadriceps. Please see TABLE1 for more detail relating
to strength and power “diagnostics.”
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Effect of Acute Judo Training on Countermovement Jump
Performance and Perceived Fatigue among Collegiate Athletes

Chien-Chun Chang !, Tzu-Yi Chen 2, Chia-Luan Wu 3, Pi-Yen Ho ? and Chieh-Ying Chiang **

[ -

Graduate Institute of Athletics and Coaching Science, National Taiwan Sport University, Taoyuan 333, Taiwan
Department of Athletic Training and Health, National Taiwan Sport University, Taoyuan 333, Taiwan
Department of Sports Training Science-Combats, National Taiwan Sport University, Taoyuan 333, Taiwan
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extremity (mRPE|g) exhibited a low-to-moderate level of negative correlation with JH, P,
and PV in the CMJ ni0aded and CMJjgaded (* = —0.052 to —0.391) (Table 3).
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Figure 1. CMJnipaded and CMJjgade4 parameters at different points in time. *,** Significant compared
with pre-test, p < 0.05, p < 0.001; +,++Significant compared with post-test at 0 h, p < 0.05, p < 0.001;
+,+t Signiﬁcant compared with post-test at 12 h, p <0.05, p < 0.001. peak force, PF (a); peak power, PP
(b); peak velocity, PV (c); jump height, JH (d); total duration, TotDur (e).
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ELE1E] EIEY Ul (RI) 15303 (reps) (kg) kg) (kg) (kg)
. #XTE _F417 (hang clean pull) H=90% (1RM=35) 10 315 315 315 945
i _E iz (clean pull) H=90% (1 RM =35) 10 315 315 315 945
EIBEBESE (straight leg deadlify H=90% (1 RM=35) 10 315 315 315 945

WEZE (upright row) H=90%  (1RM=30) 10 270 270 270 310

H&ER 3,645

= {8114 (push press) H=90%  (1LRM=30) 10 270 270 270 810
LRI (back squat) H=90% (1L RM=40) 10 360 360 360 1,080

EA$fE (bench press) H=90%  (1RM=30) 10 270 270 270 810

ZELE 2,700

H i 4T (clean pull) MH=85% (1 RM =35) 10 297 297 297 891
FIREFEHE (straight leg deadlifty MH=85% (1 RM =35) 10 297 297 297 891

W54 (upright row) MH=85% (1RM=35) 10 297 297 297 891

Hagf 2,673

LR 9,018

5F 0 VL @ f{ 8t (volume load) ; RI : #H358 % (relative intensity) i H : XXXX (heavy) i MH : XXXXX (moderately
heavy) : IRM : Bl AHLS) (one-repetition maximum) - §H VL HF A= © SHESFRFTHE « FEE < T
SRR A4 - 9 VL ATRS 3 BEER0 VL BUAERG T (ke) #G3T -
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s I\ VL Sk Py
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LI VL it
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[ —  FEERa AR AR T VL 4iatiE 3 7
i CMI - FEBE (countermovement jump) : VL ¢ 7 (volume load) »
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Reactive strength Index (RS) RFEANIIEET

(Turner., 2022) 38



Reactive Strength Index (RSI)

Fast Stretch and Shortening Cycling (Fast SSC) < 250ms
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(King et al., 2018; Kostifakit et al., 2020; 2022; Pedley., 2023)
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Medial/Lateral Force (%BM)

Anterior/Posterior Force (%BM)

ical Force (%BM)
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[ Repeated jump/ 10/5 jumps Sk ]

7 \
( . =+ o =t

12 APk BB r ER RS

- NERBRILIBTEESE

« THRESIEE (KER)

o SEHRER CERUMAIE)

s RIEERZMTEAEEIER
|- Simenn
155 305 465 54 6155 695 765 B4 % 965 1078g (Stratford etal,, 2021; Southey etal., 2024)
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[ Tuck jumpsi¥hEsSHE]

Variable Involved Uninvolved
1 mean (SD) mean (SD)

NVOVLED Peak braking force (BW) 1.52 (0.28) 1.98 (0.16)

N
o
1

Peak propulsive force (BW) 1.17 (0.12) 1.44 (0.18)
| Ground contact time (s) 0.41 (0.05) 0.44 (0.04)
| \ Leg stiffness (kN-m-1) 4.93 (1.37) 6.35 (1.05)
i 1 Braking impulse (BW-s) 0.20 (0.03) 0.25 (0.04)
Propulsive impulse (BW-s) 0.16 (0.02) 0.24 (0.01)
Braking : propulsive ratio 1.31 (0.21) 1.06 (0.16)

Jump height (m) 0.21 (0.01)

10 Displacement (m) 0.32 (0.04)

N
1

Vertical Ground Reaction Force (BW)
-~ @&
1 1

o
[4,]
<j

Time (s)

U B0 e fE Bk B B mT B 2R
« HERBRLUETEES (EZER) .
o FREHLEFR]. FKELBraking/HEEPropulsive I N EFLLE

(Kember et al., 2025)
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Differences in Mechanical Output between One Repetition Maximum- and Body
Mass-Based Load Determination in The Behind-Neck Push Jerk

Yi-Chien Chiang ', Chieh-Ying Chiang >*X and Timothy J. Suchomel *

! Graduate Institute of Athletics and Coaching Science, National Taiwan Sport University, Taiwan; 2 Department of
Sports Training Science-Combats, National Taiwan Sport University, Taiwan; 3 Taiwan Institute of Sports Science, Tai-
wan, 4 Department of Sports Medicine and Nutrition, University of Pittsburgh, Pittsburgh, Pennsylvania, USA
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“Which autoregulation strategy should we use?” the effects of Jump squat
velocity loss thresholds on RPE and their individual differences in 5% LT
the back squat 10% VLT 3

Chieh-Ying Chiang ©® ™, vi-Chien Chiang ®, 1.1, and Jonathon Weakley_@ [{1/‘;\ View all
authors and affiliations

OnlineFirst https://doi.org/10.1177/17479541251339905

O —

——

Original Paper DOI:

© Institute of Sport — National Research Institute

Comparison of different load-velocity profiles and
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ABSTRACT: Load-velocity profile (LVP) is an y method in e training, yet the optimal
LVP model for the free-weight jump squat (JS) remains unclear. This study therefore compared the accuracy of
different LVP models and characterized their associated neuromuscular responses during the free-weight JS. In
a cross-sectional, repeated-measures design, fifteen resistance-trained men first established their one-repetition
maximum (1RM), and then performed free-weight JS at seven relative loads (20-80% 1RM). We compared
g lized versus i d, and linear versus polynomial LVP models. In addition, we measured mechanical
outputs including peak and mean velocity, peak and mean power, and concentric phase time. Peak and mean
neuromuscular activation of the vastus lateralis (VL) and medialis (VM) was measured using surface electromyography
during the concentric phase. Individualized linear LVPs (R2 = 0.98-0.99) demonstrated superior accuracy and
less prediction error compared to generalized models (R2 = 0.76-0.90), while polynomial models offered no
advantage over linear models (p = 0.49-0.50). Peak and mean power was highest at 20% and 30% 1RM,
respectively. Peak and mean muscle activation of the VL both peaked at 30% 1RM and decreased with increasing
load. Practitioners should use individualized LVPs for accurate load prescription in the free-weight JS. Also, loads
around 20-30% 1RM can induce high levels of acute mechanical power and VL muscle activation.
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