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M.A.T Screening Guide 
 
 

1/ Weight Bearing Lunge Test (WBLT) 
 
The WBLT is a functional and reliable method to indirectly assess dorsiflexion by measuring 
the maximal advancement of the tibia over the rear-foot in a weight-bearing position. (Hoch 
et al 2011) 
 
Procedure 
(Adapted from Vincenzino et al 2006) 

1. Subject standing on The M.A.T 
2.  

a. Foot is place on the star with the foot behind the start line with the centre of the 
heel and 2nd digit on the sagittal plane line. 

3.  
a. The subject lunges/drives knee anteriorly until maximum dorsiflexion is 

reached with the heel in contact with the ground and the 2m folding ruler in 
placed touching the knee and the measurement line on the M.A.T. 

 
Analysis (interpretation) - How is it measured 
The distance between the great toe and the knee is measured as shown on The M.A.T. 
Angulation is also calculated using a goniometer or inclinometer on the mid portion of the 
tibia. 
 
From The Literature: 

x Smallest real detectable difference in the WBLT is 13.8mm (Simondson, Brock & 
Cotton 2012) 

x <10cm is considered restricted (Clanton et al 2012) and can be associated with 
increased hamstring injuries (Gabbe et al 2004) 

x Restricted WBLT was the only factor with a significant associated to injury in AFL 
footballers (Gabbe et al 2004) 

x <35-38O of the angle of the tibial shaft is considered restricted 
x There is a significant association between the WBLT and anterior reach on the SEBT 
x >2cm indicates a clinically relevant impairment (Vincenzino et al 2006, Hoch & 

McKeon 2011) 
x Decreased risk of injury if >14cm in cricket bowlers (Dennis et al 2008) 
x Mean ankle dorsiflexion in WBLT is 45 O. Ankle dorsiflexion <34 degrees was 2.5 times 

more likely to suffer from ankle sprains, stress fractures of the foot or tibia, tibial 
periostitis, anterior compartment syndrome and Achilles tendonitis. Ankle sprains 
were 2.5 times higher risk.  (Pope et al 1998). 

x 4.6 times increase in metatarsal stress fracture in those with limited dorsiflexion 
(Hughes 1985). 
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2/ Step Length Test 
The step length test allows for integrated assessment of rear foot ankle dorsiflexion with hip 
extension and provides an insight into functional strength, range of motion and balance in 
gait. 
Procedure 

1. Subject standing on The M.A.T with feet placed on the star behind the 90 line. The 
centre of the stance heel and 2nd digit in line with measurement line. 

2. The opposite leg steps anteriorly until the posterior leg's heel is unable to keep in 
contact with the ground. 

 
Analysis: The distance between the 90 degrees line and posterior aspect of the stepping heel 
is measured as shown on The M.A.T. Angulation of the back leg is also calculated using a 
goniometer or inclinometer on the mid portion of the tibia. 
 
From The Literature: 

x Minimal data exists in the literature 
x R=L 
x Similar to WBLT, assumptions can be made that <35-38O of the angle of the tibial shaft 

is considered restricted 
x Maximum step length (MSL) test, which differs slightly to this test, appears to be a 

valid and reliable measure of balance-impairment and falls risk in older adults 
(Lindemann et al 2008). 
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3/ Star Excursion Balance Test (SEBT) 
 
The SEBT is a dynamic test that requires strength, flexibility, and proprioception.  
 
Procedure 
(Adapted from Reiman and Manske 2009) 

1. Instruct subject to reach with one lower extremity while balancing on the opposite 
2. Position the subject on the appropriate 45 degree vector to be measured. 
3. Instruct the client to reach to the further point possible with the distal part of the foot 
4. Tell the subject to reach as far as possible without using the reaching leg for support of 

the upright posture keeping the foot within 2 inches of The M.A.T’s surface. 
 
Y-balance test: 
A shortened version of the testing as outlined above measuring only the anterior, postero-
lateral and postero-medial angulations. 
 
Analysis (interpretation) - How is it measured 
The test is scored by the distance reached measured from the start position to most distal part 
of reaching foot. The distance of reaches from all 8 angulations can be mapped on the M.A.T 
assessment form. Calculation can also be made for y-balance composite scores. 
 
From The Literature: 

x Normative Data 
 

 
x >4cm asymmetry on anterior reach is the optimal point for predicting non-contact 

injury (Smith, Chimera & Warren 2014). Those >4cm are 2.5 times more likely to have 
lower extremity injury (Plisky et al 2006) 

x An anterior reach distance below 70% was predictive of injury and caused footballers 
to be 2-5 times more likely to suffer an ankle or knee injury 
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x Changes of at least 6% are needed to feel confident that a real change in SEBT 
performance has occurred (Munro et al 2010) 

x Cricket bowlers who did not sustain injuries during the cricket season had a better 
SEBT at the start of the season. (Oliver et al 2013) 

x On the Y-Balance Test: 
o Injury risk cut off point in female basketball players was 94% and these players 

were 6 times more likely to have a lower extremity injury (Plisky et al 2006) 
o Injury risk cut off point in male American footballers was 89% and these 

players were 3.5 times more likely to get injured (Butler et al 2013) 
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4/ Lunge Test 
 
The lunge test assesses one of the fundamentals of movement and examines functional 
flexibility, mobility and stability of the lower limbs. 
 
Procedure 

1. Instruct the client to step along the measuring line on the M.A.T with the dominant leg 
first, leaving the trailing leg outstretched with hands placed on hips. 

2. Inform the client that the lunge leg should flex at the knee directly above the heel of the 
same leg; the feet should stay parallel to the direction of the lunge 

3. Anterior Lunge: Subject stands with toes on 90 degree facing measurement line. 
4. Lateral Lunge: Subject stands with medial aspect of trail foot along 90 degree facing 

perpendicular to measurement line. 
 
Analysis (interpretation) - How is it measured 
The test is scored by the distance reached measure from the toes on the following leg on start 
position to heel of the lunging leg. The distance of lunges from all 8 angulations can be 
mapped on the M.A.T assessment form. 
 
From The Literature: 

x Test reliability was acceptable. It is recommended to represent the biomechanical 
variables, an average of at least three trials of the forward lunge be performed. (Alkjaer 
et al 2009) 

x There are differences in the movement pattern of a forward lunge that could be 
quantified in non-copers, copers and healthy subjects: 

o The absolute duration of the lunge movement was significantly longer for the 
ACL non-copers than the control subjects. It took the non-copers approximately 
27% longer to complete the forward lunge compared to the controls and they 
had increased ground contact time. 

o The non-copers performed both the knee flexion and the extension of the 
forward lunge more slowly than the control subjects.  (Alkjaer et al 2002) 

x During the forward lunge test, the impact index and force impulse measurements were 
significantly greater for the uninvolved leg than the involved leg in the ACL 
reconstruction group. (Mattacola et al 2004) 
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5/ Upper Quarter Y-Balance Test (YBT-UQ) 
 
The Upper Quarter Y Balance Test is a closed kinetic chain assessment of upper quarter 
mobility and stability. It is a reliable test for measuring integrated upper extremity reach 
distance. 
 
Procedure: 

• Subject sets up with hand of arm to be tested placed in the centre of M.A.T star so that 
index finger is on 90-degree line and measurement line is medial to hand. 

• Starting in a push up position, feet shoulder width apart, reach medially as far as 
possible without placing weight down on the M.A.T. 

• Testing is then performed in the same way for angulations infero-lateral and supero-
lateral to the resting hand. 

• If unable to perform on feet, participant can perform on their knees. 
 
Analysis (interpretation) - How is it measured 
Testing is looking symmetry between reach distances in all direction on dominant and non-
dominate limbs. Discrepancy between sides may be an indicator of mobility/stability 
dysfunction in the upper quadrant. 
 
From The Literature: 

x Limited data exists in the literature to date 
x Two studies found there was no difference in UQYBT performance between dominant 

and non-dominant limbs.  This indicates that UQYBT performance may serve as a good 
measure in return to sport testing when rehabilitating shoulder and arm injuries. 
(Westrick et al 2012, Gorman et al 2012) 

x The UQYBT is a reliable UE CKC test that can be used to assess unilateral UE function in 
a closed chain manner. The UQYBT appears to be most related to dynamic tests 
involving core stability and UE performance. (Westrick et al 2012) 
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6/ Closed Kinetic Chain Upper Extremity Test 
(CKCUET) 
 
The CKCUET measures strength, endurance and closed chain kinetic stability of the upper 
extremities. 
 
Procedure: 

x Subject assumes a push up position on feet (male) or on knees (female) with hands 
approximately 90cm apart? Index fingers are parallel, back is in a neutral position and 
feet are shoulder width apart. 

x On the practitioners call the subject then has 15 seconds to record as many touches as 
they can of the 0cm and 90cm  line on the other side of the resting hand. They must 
move side to side leaning on one hand as they do this maintaining good body form and 
not collapsing through their back and if they are male must not touch their knees on 
the ground. 

x The test is performed 3 times with 45seconds rest in between sets.  
 
Analysis (interpretation) - How is it measured 
An average number of touches from the 3 trials are calculated as the result. 
 
From The Literature: 

x All scores were greater in active compared to sedentary and SIS males and females. At 
least three touches are needed to be considered a significant improvement on CKCUES 
Test scores. 

x Scoring less than 21 touches increased the likelihood of a shoulder injury during the 
season (5/6 of the injured players scored below 20 touches) (Pontillo et al 2014) 

x Those ‘unwilling or unable to perform or developed pain during the test were not able 
to participate in their sport pain-free in the glenohumeral complex.’ (Pontillo et al 
2014) 

x Normative data: Males: 21 touches. Females: 23 touches 
x Power calculation= 68% body weight x average amount of touches/15 
x Normalized score= Average number of touches/Height 
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7/ Hip Internal Rotation 
 
The hip internal rotation test measures hip internal rotation in an upright and integrated 
position, allowing assessment of internal rotation as it relates to function. 
 
Procedure: 

x Subject begins with heel placed in the centre of the star, with the foot pointing along 
the mat 

x The subject flexes their other hip to 90 degrees assuming a single leg balance position 
x The subject then drives their knee around the star over the supporting leg, keeping 

their support leg and foot in the original starting position. 
x The 2m ruler is then placed against the reaching knee 
x This is repeated moving the ruler at 5-degree increments until the subject can no 

longer maintain their balance or their foot begins to move from the start position. 
x For the bilateral hand reach, repeat the process as outlined above using a hands on top 

of each other position with arms outstretched in front in a single leg balance stance. 
From there the subject rotates as far as they can toward the stance leg side until they 
touch the measurement ruler. This is once again moved at 5-degree increments until 
the subject can no longer maintain their balance or their foot begins to move from the 
start position. 

Analysis (interpretation) - How is it measured 
The angulation of reaches on the M.A.T is indicated by each dash and gap in the outer M.A.T 
circle representing approximately 5-degrees. 
 
From The Literature: 

x Hip joint stiffness is associated with later development of chronic groin injury and as 
such may be a risk factor for this condition (Verrall et al 2007) 

x 33% of golfers reported experiencing previous low back pain. A statistically significant 
correlation was observed between a history of low back pain and decreased lead hip 
internal rotation (Vad et al 2004) 

x In new hip pain attendees to general practices, those with OA had restricted hip range 
of motion. Internal rotation was the most predictive of those who had radiological hip 
OA (BIrrell et al 2001) 

x In 301 men and 175 who were in employment but suffered from chronic or recurrent 
LBP, hip flexion, extension, internal rotation and hamstring flexibility in males, and hip 
flexion and extension in women had statistically negative correlations with LBP. 

x In 51 patients prospectively examined with symptomatic FAI, hip flexion and internal 
rotation were limited to 97 degrees and 9 degrees respectively (Clohisy et al 2009) 

x The range of internal rotation is closely related to skeletal anatomy (measurable free 
space between bony contours on MRI), and internal rotation can be used as a non-
invasive tool to predict the risk of impingement. (Tobias et al 2007) 

x FAI may be associated with ACL injury because of the increased resistance to femoral 
internal axial rotation during a dynamic manoeuvre such as a pivot landing. (Bedi et al 
2014) 

x A post-estimation calculation of odds ratio for ACL injury based on deficiency in hip 
internal rotation demonstrated that a 30-degree reduction in left hip internal rotation 
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was associated with 4.06 and 5.29 times greater odds of ACL injury in the ipsilateral 
and contralateral limbs, respectively. (Bedi et al 2014) 

x Decreased range of internal femoral rotation results in greater ACL strain and may 
therefore increase the susceptibility to ACL rupture with athletic cutting and pivoting 
activities. 
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8/ Hop Test 
 
The hop tests assess the ability to produce power, speed, balance and single lower extremity 
control over a maximal horizontal distance. 
 
Procedure: 

x Subject begins each hop with lead toe just behind the edge of M.A.T standing on one 
leg. 

x On the practitioners call the subject must hop only off the leg that is being tested as far 
forward as they possibly can with a controlled landing. 

x There are no restrictions on where the subject places their hands or looks. 
x A controlled landing is deemed successful if the subject can maintain their position for 

two seconds without any additional hops or without putting their opposite foot or part 
of upper extremity on the ground. 

x Distance is measure from the great toe. 
x Repeat the test on the opposite side. 

 
Analysis (interpretation) - How is it measured 
The distance is measure from the position of the posterior heel along te measurement line. 
 
From The Literature: 

x Normative data (Itoh et al 1998) 
o Male: Dominant leg: 1.93   Non-dominant leg: 1.84 
o Female: Dominant leg: 1.49   Non-dominant leg: 1.42 

x Limb symmetry index for the single hop for distance significantly predicted self-
reported knee function after 1 year in non-operatively treated ACL-injured individuals. 
a baseline single hop LSI above 88 %, the estimated probability of having IKDC2000 
scores within normal ranges was 89 %. (Gridem et al 2011) 

x 89% hop testing LSI equates with moderate difficulty with simple sport activities. 
(Reid et al 2007) 

x The average LSI for the four hop tests was 100% and that 100% of healthy subjects 
have at least an LSI of 90% (Munro & Herrington 2011) 
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M.A.T ASSESSMENT 
 

1/ Weight Bearing Lunge Test(WBLT) 
Left: _______/_______o Right: _______/_______o 

 
2/ Step Length Test 
Left: _______/_______o Right: _______/_______o 
 

Name:  __________________________________ 
 

Date: _______________________________ 

3/ Star Excursion Balance Test (SEBT) 
Left 
A=      P=  
AM=       PL=  
M=      L=  
PM=      AL=  
Y-Balance Composite  
[(A+PM+PL) / (3xlimb length)] x 100 
Left: (A+PM+PL)= ________ / (3x____)= 
______ x100 =_________________ 
 
Right: (A+PM+PL)= ________ / (3x____)= 
______ x100 =_________________ 
 
4/ Lunge Test 
Anterior: Left: __________ Right __________ 
Lateral: Left: __________ Right __________ 
 
5/ Upper Quarter Y-Balance Composite 
Left 
M=      IL=  
SL=         
 

7/ Hip Internal Rotation – Knee Driver 
Left:  Right 
  
     Hip Internal Rotation – Bilateral Hand Driver 
Left:  Right 
 
8/ Hop tests 
Left:  Right 
A=  A= 
M=  M= 
L=  L= 

Right 
A=      P=  
AM=       PL=  
M=      L=  
PM=      AL=  
 
 
 

 
Right 
M=      IL=  
SL= 
 
 

3/ SEBT 
 

4/ Lunge Tests 
 

Assessor:  _______________________________ 
 

Notes: 

________________________________________________________________

________________________________________________________________ 

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________ 

 For more information contact:  

6/ Closed Kinetic Chain Upper Extremity Test (CKCUET) 
Total= _____________________  
 

MEDIAL

 
 

LATERAL

 
 

MEDIAL
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ANTERIOR

 
 

      POSTERIOR

 
 

     POSTERIOR
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