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INTRODUCTION I EXPERIMENTAL DESIGN AND METH(

« Fatigue has been identified as arisk factor for injury in athletes and trained individuals PRODECURES Table 1. Pre- and Post-Fatigue TIDPM and Changes

- . . e . o s . Pre-Fatigue Post-Fatigue
+ Injuries occur early/late in season - Visit 1 5 Significant decreases in isometric Mean SO Medan LQ UQ Men  SD Medin LQ UQ palue
« Familiarization session for TTDPM in extension and flexion of the b hamstring strength and flexion/extension - S e A
« Fatigue due to cumulative effects of training late in season dominant knee (Biodex Multi-Joint System 3 Pro Dynamometer, i ratio were revealed following fatigue Quad Strengtn (%BW) 2173 = 477 2135 1784 24962141 & 424 2003 1803 2561
’ : = ) ) ) Shirley. NY) (Fi 1 (Table 1) Ham Suengih (ABW) 1169 + 253 1152 1062 1280|1055 + 244 1082 884 1285
« Athletes likely experience a combination of peripheral and central fatigue during practice/games irley, NY) (Figure 1) ; » Flex/Ext Ratlo 055 + 011 05 049 060|050 s 010 050 041 058 0012

: ) . ) . 20° ; i " o : Wicoron Sgned Rank Tostublze3 o delermne sigican aiferences fompre- b pot Taigue

+ Peripheral fatigue — changes inside muscle fiber 20° knee flexion start position, arm speed 0.25%/sec 4

ig P<0.01 irificanty

« Fatigue due to poor pre-season conditioning

+ Central fatigue — failure to maintain required or expected force due to CNS alterations + Isokinetic strength of quadriceps and hamstrings (Biodex Multi- No significant correlations
Lo N . . ) " . ) L Joint System 3 Pro Dynamometer, Shirley, NY)
- Fatiguing exercise may negatively impact neuromuscular control and proprioception, resulting in: Ertonsion Fexion Ertension Ferion

' neg ! ! + VO,Peak and LT Figure 1. TTDPM Set-up isokinetic knee strength, L pvas o puaue ¢ v puae

« Altered muscle activation patterns and lower extremity mechanics « Graded treadmill exercise test flexion/extension strength ‘Quad Strength (%BW) 0,019 0162 045 [l Quad Strengin hBW) 094 0412 0069 0774

« Deficits in joint position sense and threshold to detect passive motion « Inspired/expired gases collected with TrueOne2400 (ParvoMedics, Sandy, UT) ratio, VO,peak or LT and e ey ome os e ) s oon oo

- Several musculoskeletal and physiological mechanisms may contribute to fatigue onset + Constant speed, incline increased by 2% every 3-minutes until volitional fatigue changes in TTDPM in flexion st e T e o ot o
* Individuals with higher levels of strength and fitness may be better able to offset fatigue Visit 2 « Blood lactate collected during final 30s of each stage (LacatePro, Arkray Inc, Japan) or extension (Table 2) Spearman's Rno Corraaton Coefiierts ulzed Sosrar v Coretor ot it o

« Pre- and post-fatigue testing Stations 1, 2, 6, 7 Station 3 L . Tabe 4. PostFaigue T
STUDY PURPOSE AND SPECl = = = A significant, low correlation was revealed between
« TTDPM [~ [ i

« The objective of this study was to establish the relationship between musculoskeletal and : '59”1e"i§ knee strength (Biodex) . extension (Table 3) e T

physiological characteristics and changes in knee proprioception following fatiguing exercise « 7-Station Fatigue Protocol (Figure 2) : - ’ Ham Strengih (48W) 0138 0561 0082
U . . . Station 1: 5-min run at 95% VO2 pace . " Significant, moderate correlations were revealed between Flex/Ext Ratio o152 053 00t 087
« Specific aims of study were to establish the relationship between: . X VO,peak and both pre-fatigue and post-fatigue TTDPM in V02 Peak (milkgfmin) 080 009 029 0239
Station 2: 3-min run at 110% VO2 pace d LT (vOZpeak) 01180620 -0205 0385

Isokinetic strength of the quadriceps and hamstrings extension (Tables 3-4, ‘Spearman's Rho Correlaion Cosfficients ullized
9 g £ . Station 3: 2-min of push-ups (modified) ( ) “Significantat the p<0.05 level

eeldueis M iledeizdamston i Station 4: 2-min of sit-ups (YMCA partial curl-up) 4
Reakloxygenluptake|(VOReak) Station 5: 3-min of 12-in step-ups [ SUMMARY AND CONCLUSI
Lactate threshold (LT) Station 6: 3-min run at 110% VO2 pace d
And changes in knee threshold to detect passive motion (TTDPM) in flexion and extension Station 7: 2-min run at 115% VO2 pace 1 + Results did not demonstrate a significant relationship between the chosen modifiable
following fatiguing exercise - If a subject was not volitionally fatigued at the end of musculoskeletal and physiological characteristics and changes in proprioception following
station 7, the station continued, and with each additional fatigue, and this may be due to the overall high fitness level of the subjects
EXPERIMENTAL DESIGN AND minute, the incline of the treadmill was increased by 1% [ * The ;lgn\ficant correl.anon betweeq VO,Peak and TTDPM in. extension suggest; a Mngar
Figure 2. Fatigue Protocol relationship between individuals with higher aerobic capacity and better proprioception
STUDY DESIGN STATISTICAL ANALYSIS h « Future studies should consider different subject populations, other musculoskeletal strength

« Cross-sectional, correlational research design « Shapiro-Wilk tests and normality plots assessed normality of each variable characteristics, and various modalities of proprioception to determine the most |mp0rtam
contributions to proprioceptive changes following fatigue

Table 2. Pre- to Post-Faligue ATTDPM Correlation Coefficients il Tabie 3. Pre-Fatigue TTDPM Correlation Coefficients
were revealed between Pre- to Post- Fatigue TTOPM Pre-Fatigue TTOP

Post-Fatique TTDPM

flexion/extension strength ratio and pre-fatigue TTDPM in Extension Flexion

SUBJECTS « Wilcoxon signed rank tests determined TTDPM and strength differences from pre- to post-fatigue

« 20 healthy, physically active females (28.7+5.6 years, 165.6+4.3 cm, 61.8+8.0 kg, BF: 23.3+5.4%) « Spearman’s Rho correlation coefficients determined relationships between variables of interest . .
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