IWAF Ol 35l gl YD) & o lod (ol 03 5) ety Il S 5 Bios b 3 agh aellad 5

(LESS) 9948 (slas (29 j Lol e 31 00kl b 39 9 SWilSo 39 (59 yos (Siws> 3!
HEE 031 5k panm hazea ‘**“SMCW Joseo ‘*‘J‘”ﬁ"sﬂ e
.;)n,@;ati..:u&:j)”;;}fp%;g.\_<..:u‘_>,»m1Qtsfj_;.:mwuwi,ujlwu)xs*
B N . S S TR ¥ T RN RO 0 dSsls (Mol DS i 5 55 ewlid ] LB b8 K
*kk

Oy oKl 35 pske 5 S a3 eSS (ol DS s (s el el LS

WAV s 5,y .CU\; WFVF/YY cdlae ol s ‘c_)l:

[ COI U YN SV N N PNRCON IS PR NG Ceon L P B [P QPGSO I S VSR IR SR S SO PO IS P PP R <
O35 WJU YT i 0 S0le) e 0L gl 51,8 VY 5 (LESS) 555 gl aslael ot G b3l 5 255 Sy cdlad 1 30 63 Shas
RS 5 o 058 354 5ol Soygo 4 5 L3S S ke il G s wllbgls (3 S e (B5os s 3 ada ¥ LY a5 (VFEF W6 5 SANEY/Y
35 SGIe wily ite p (Al £ g3 Shas Sast IS5 ) abloos b op ol Conds b alie Cdled 51 30 (Sos Lo e LS s
<(P<O/05>“M‘}QRJ sy ol-U \S._l'j:d._)lg:j:..@[)}AJ’T}M&'JJ,&J‘I)“)‘.QJL@‘L{&A}Edub.}\.}AML;JJJO}AJTVN:*Q}#)TV%JHJL)\
S il Ol 2 S J1 S A8 Lasie immes (el cond 5 (PE0/02) 55 0 SO Cins 5 (St 35, Ol bLoI 525 e
Corge Llg e i 3l 8b @0 Ses Kot Gols G gbaasl 4 a5 L (P=0/022) ol o35 s ime paes b dys5t sl alasd o
s I Jeslie ol 03 1) Sscanl g8 st a5 il 05 oSl ol Juslde 4y JLis Ol 3505 Jleaml 5350 555 ST 0 S 55

LESS 65 Gl (g3 Shas St ilaojlsls

Effect of Functional Fatigue on Landing Mechanics using Landing Error Scoring
System (LESS)
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Abstract

One of the factors affecting jump-landing patterns is fatigue. Fatigue is an inevitable component of physical
activity, hence the aim of the present study was to investigate the effect of functional fatigue on landing
mechanics through Landing Error Scoring System (LESS).Fourteen male college students with a mean age of
22+2 years, weight of 68.3+7.2 kg and height of 174+4 were randomly divided into two groups: experimental and
control. Effect of independent variable, fatigue, due to activities resembling athletic training or competition (6-
stations functional fatigue protocol) on dependent variable, landing mechanics, through pre test-post test was
investigated. The independent t-tests and non-parametric U-Mann Whitney test was used for statistical analysis
of data (P < 0.05). The results of the present study indicated the relationship between fatigue and attenuation of
landing mechanics (P=0.02), and therefore an increase in injury risk. Also it was shown that the effect of fatigue
on decreasing knee flexion angle at initial contact was significant (P=0.022). With regard to the results, it can be
concluded that functional fatigue induced by physical activities can alter landing mechanics, and increase loading
of lower extremity joints, particularly the knee. So the risk of injury in these joints may be increased.

Keywords: Functional fatigue, Landing mechanics, LESS.
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1. Pivoting 4. ACL 7. Impact Forces
2. Jump Landing 5. Immediate
3. Ground Reaction Force 6. Long Term
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LESS Item Scoring

LESS o skl L;Lar..ﬂ Y el

Camera Error
LESS Item Operational Definition View Condition LESS Score

1 Knee flexion angle at initial At the time point of initial contact, if the knee of the test leg is flexed more than 30 degrees, score YES. If the Side No Y=0

contact knee is not flexed more than 30 degrees, score NO. N=1

2 Hip flexion angle at initial contact At the time point of initial contact, if the thigh of the test leg is in line with the trunk then the hips are not Side No Y=0
flexed and score NO. If the thigh of the test leg is flexed on the trunk, score YES. N=1

3 Trunk flexion angle at initial At the time point of initial contact, if the trunk is vertical or extended on the hips, score NO. If the trunk is Side No Y=0

contact flexed on the hips, score YES. N=1

4 Ankle plantar-flexion angle at If the foot of the test leg lands toe to heel, score YES. If the foot of the test leg lands heel to toe or with a flat Side No Y=0

initial contact foot, score NO. N=1

5 Knee valgus angle at initial contact At the time point of initial contact, draw a line straight down from the center of the patella. If the line goes Front Yes Y=1
through the midfoot, score NO. If the line is medial to the midfoot, score YES. N=0

6  Lateral trunk flexion angle at initial At the time point of initial contact, if the midline of the trunk is flexed to the left or the right side of the body, Front Yes Y=1

contact score YES. If the trunk is not flexed to the left or right side of the body, score NO. N=0

7 Stance width — Wide Once the entire foot is in contact with the ground, draw a line down from the tip of the shoulders. If the line Front Yes Y=1
on the side of the test leg is inside the foot of the test leg then score greater than should width (wide), and N=0
score YES. If the test foot is internally or externally rotated, grade the stance width based on heel placement.

8 Stance width — Narrow Once the entire foot is in contact with the ground, draw a line down from the tip of the shoulders. If the line Front Yes Y=1
on the side of the test leg is outside of the foot then score less than shoulder width (narrow), score YES. If N=0
the test foot is internally or externally rotated, grade the stance width based on heel placement.

9  Foot position — Toe In If the foot of the test leg is internally rotated more than 30 degrees between the time period of initial contact Front Yes Y=1
and max knee flexion, then score YES. If the foot is not internally rotated more than 30 degrees between the N=0
time period of initial contact to max knee flexion, score NO.

10 Foot position — Toe Out If the foot of the test leg is externally rotated more than 30 degrees between the time period of initial contact Front Yes Y=1
and max knee flexion, then score YES. If the foot is not externally rotated more than 30 degrees between the N=0
time period of initial contact to max knee flexion, score NO.

Camera Error
LESS Item Operational Definition View Condition  LESS Score
11 Symmetric initial foot contact If one foot lands before the other or if one foot lands heel to toe and the other lands toe to heel, score NO. If Front No Y=0
the feet land symmetrically, score YES. N=1
12 Knee flexion displacement If the knee of the test leg flexes 45 degrees more than the angle at the position of initial contact to max knee Side No Y=0
flexion, score YES. If the knee of the test leg does not flex more than 45 degrees, score NO. N=1
13 Hip flexion at max knee flexion 1f the thigh of the test leg flexes more on the trunk from initial contact to max knee flexion angle, score YES. Side No Y=0
If the thigh does not flex more on the trunk, score NO. N=1
14 Trunk flexion at max knee flexion If the trunk flexes more from the point of initial contact to max knee flexion, score YES. If the trunk does not Side No Y=0
flexmore, score NO. N=1
15 Knee valgus displacement At the point of max knee valgus on the test leg, draw a line straight down from the center of the patelia. If the Front Yes Y=1
line runs through the great toe or is medial to the great toe, score YES. If the line is lateral to the great toe, N=0
score NO.
16  Joint displacement Watch the sagittal plan motion at the hips and knees from initial contact to max knee flexion angle. If the Side Average or
subject goes through large displacement of the trunk, hips, and knees then score SOFT. If the subject goes Stiff (double
through some trunk, hip, and knee displacement, but not a large amount, score AVERAGE. If the subject penalty for
goes through very little, if any trunk, hip, and knee displacement, score STIFF. Stiff)

17 Overall impression Score EXCELLENT if the subject displays a soft landing and no frontal plane motion at the knee. Score Side, Front  Average or Ex=0
POOR if the subject displays a stiff landing and large frontal plane motion at the knee. All other landings, Poor (double Avg=l
score AVERAGE. penalty for Poor=2

Poor)
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