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Details on MATERIALS AND METHODS 

A detailed description of participants, settings, procedure, TSP-movements and scoring, 

SEMG, electrogoniometers and video camera can be found in[1] and also in[2, 3] where a 

complete manual of the TSP is described. During the development of the TSP, correlations to 

other performance tests were made along with double blinded testing of inter-rater and intra-

rater reproducibility that was found good at a group level[2, 3].  

 

Additional information on the participants in the present study 

The participants rated their knee-function on the International Knee Documentation 

Committee Subjective Knee Evaluation Form (IKDC) and had a mean score (SD) of 58.2 

(16.3)[4]. An orthopedic surgeon verified the diagnosis through clinical examination; all 

participants had biomechanical knee instability with increased sagittal laxity indicated by a 

positive Lachman test and a positive pivot shift test. The injury was also verified with 

magnetic resonance imaging (MRI) and/or arthroscopy at the Department of Orthopedics at 

Lund University Hospital, Sweden, where all participants who volunteered had consulted an 

orthopedic surgeon during the testing period from March 2012 to January 2013. The 

participants’ mean (SD ) Body Mass Index (Kg/m
2
) was 24.6 (5.1) and 14 participants 

reported the right side as dominant, and 6 participants had injured their dominant side. Five 

participants had Magnetic Resonance Imaging-verified associated meniscal afflictions, 5 

participants had a collateral ligament injury and 13 participants a compressive trauma/bone 

bruise. Individuals with knee-pain at the test situation, injury to the contralateral knee, 

concomitant symptomatic or repairable meniscal injury, major cartilage injury, fracture, 

patellofemoral injury or instability, injury to/pain in back/other joint, injury to the nervous 

system or a known neurological disease or pregnancy were excluded. All participants but one 

had regular supervised physical therapy.  

The participants rated their knee function at the Knee Injury and Osteoarthritis Outcome 

Score, and was for the subscale sport/recreation mean (SD) 38.1 (32.3), quality of life mean 
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(SD) 44.7 (21.1) and for the International Knee Documentation Committee Subjective Knee 

Evaluation Form, Swedish version, mean (SD) 58.2 (16.3). Their self-rated activity level on 

Tegner activity scale before injury was median (min – max) 6 (3 – 10) and at the testing 

occasion 3 (1 – 6). 

 

Procedure and Test-movements and TSP-scoring 

The participants were barefooted and dressed in shorts and T-shirt. Prior to testing, the 

participants were informed which movements to perform and were allowed to practice the 

movements before the equipment was applied. In the five test-movements of the TSP (SLS, 

double leg squat, forward lunge, tip-toe standing knee flexion and body-weight-altering) 18 

specific altered patterns were scored as observable, predefined deviations of postural 

orientation between the foot, knee, hip, trunk, arms and/or neck as compared to the non-

injured side[2, 3]. The TSP Total score for an individual could vary from 0 (no altered 

movement patterns observed) to 54 points (worst performance). In the present study, the TSP 

Total score on non-injured side had a median of 0 (min – max 0 – 5) and on injured side a 

median of 9.5 (min – max 2 – 20), p≤0.000. The test-movements were performed in a 

standardized order, at a standardized pace given by a Metronome (50 beats per minute; Joyo 

JM-65, Joyo Technology CO., LTD, Shenzhen, China), with three consecutive trials of each 

movement. The examiner, an experienced physiotherapist (AT) familiar with TSP-

assessments, gave standardized verbal and visual instructions according to the TSP-manual. 

The score for the test-movement SLS was used in the calculations of correlation between 

altered movement patterns and initial muscle activity, since SLS was considered to be a 

movement that in the beginning was very similar to a transfer task from double- to single-leg 

stance.  

Details on SEMG and video camera 

To evaluate which muscles, electrode placements, procedure and pace to use when 

performing the test-movements and what time frame to analyze (before the data collection 

defined as the time frame with the most pronounced significant differences between injured 

and non-injured sides), piloting with SEMG of 13 different muscles and protocol development 

was carried out in two individuals with ACL rupture (not included in the study) and four non-

injured individuals at several occasions. The muscles, procedure and pace chosen were the 

ones showing the clearest difference between injured and non-injured sides. The SEMG was 
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recorded bilaterally from the gluteus medius, biceps femoris (long head), quadriceps femoris 

vastus lateralis, tibialis anterior, medial head of gastrocnemius and the peroneus longus 

muscles, using a 16 channel telemetric data logger (Mega Muscle tester ME6000, Mega 

Electronics Ltd, Kuopio, Finland; sampling rate was set at 1024 Hz). Self-adhesive, 

silver/silver chloride surface electrodes (Ambu® Neuroline 720, Ambu, Ballerup, Denmark) 

were placed in a bipolar configuration longitudinally on each muscle belly (inter-electrode 

distance 20 mm) according to SENIAM recommendations[5]. The video camera (High-

Definition Video 1080i; Canon HD, LEGRIA HV40, Canon Inc., Tokyo Japan), mounted on 

a tripod and capturing the test session from the front, was synchronized (±40 ms) with the 

SEMG and electrogoniometer measurements so that the examiner could assess the start of the 

weight-transfer task from double- to single-leg stance and the test-movements also after 

testing.  
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Tweet 

Altered patterns of muscle activity at movement initiation correlated to altered movement 

patterns during single leg squat in individuals with ACL-injury. 
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